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M cro- graphi c device for ant i -forgery protection of e.g. bank notes and 
credi t car ds 
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; LEE R A ( LEER- 1 ) ; QUI NT G L ( GUI N- 1 ) 
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Pri ori ty Appl i cat i ons (no. , kind, date): AU 19979572 A 19971002 
Al erti ng Abstract VC A1 

NCVELTY - A rri cr o- gr aphi c device (1) has a surface relief structure 
(2) wi t h r egi ons ( 3) whi ch i ncl ude gr ey seal e r egi ons (4) t oo srral I t o be 
separately resolved by the human eye. Each region is one of a I i rri t ed 
nurrber of different grey scale region structure types appearing to have 
different intensities when illurrinated by a light source (5) and viewed by 
an observer (6) because of their different scattering characteristics. 

DESCRI PTI CN - An i ndependent cl ai m i s i ncl uded for a val uabl e docurrent 
incorporating rri cr o- gr aphi c device. 

USE - Ant i -forgery protection of bank-notes, credit cards , cheques, 
share cert i f i cat es et c. 

ADVANTAGE - Irrproves security of items. 

DESCRI PTI CN CF DRAW NGS - The dr awi ng is a schemat i c di agr am i I I ust r at i ng 
operation of the invention 

1 M cro- gr aphi c devi ce 

2 Surface relief structure 

3 Regi ons 

4 G ey seal e r egi ons 

5 Li ght source 

6 Observer 

Title Terms/Index Terms/ Additional Wrds: M CRQ GRAPHIC; DEVICE; ANTI ; 
FORGE; PROTECT; BANK; NOTE; CREDIT; CARD 

a ass Codes 

I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

ECLA: B41M-003/ 14, B42D-015/10 

ICQ L41M-003: 14T, L42D-035:22 

US a assi f i cat i on, Current Main: 283-072000 
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DWI Class: T04; V07; P76; P78 
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0008284448 - Drawing available 
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XRPX Acc No: N1 997- 327722 

Surface pattern for value bearing papers, bonds and packaging foils - ha; 
at least two surface portions with relief structures formed by 
super i rrposi t i on of four gratings respectively 

Patent Assignee: ELECTRCWATT TECHNOLOGY I NNO/ATI CM AG ( ELEC- N) ; LANDI S & 

GYR TECHNOLOGY I NNCVATI ON AG ( LANI ) ; CVD Kl NEGRAM AG ( CVDK- N) 
I nvent or : STAUB R; TOvPKI N W R 
Patent Farri I y (7 patents, 67 count r 
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AU 199663559 
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Date 
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WD 1996EP2599 
AU 199663559 
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Date 
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Pri ori ty Appl i cat i ons (no. , kind, date): CH 1996210 A 19960126 
Al erti ng Abstract WD A1 

The pattern (10) has at least two surface portions (11,12) which 
contain rri cr oscopi cal I y fine, light diffracting relief structures. 
The surface portions light up upon rotary and or tilting rroverrent . The 
r el i ef st r uct ur e of t he f i r st surf ace por t i on is a gr at i ng structure 
which is forrred by the super i rrposi t i on of first and second gratings G1 
and G2 respectively and that the relief structures of the second surface 

portion is a grating G or a further grating structure which is forrred by 
t he superi rrposi t i on of a t hi r d gr at i ng G3 and a f ourt h grat i ng G4. 

The f ur r ows of the gr at i ng G1 and t he f ur r ows of the gr at i ng 02 i ncl ude 
an azi rrut h angl e, t hat t he gr at i ng G3 is i dent i cal t o t he gr at i ng G1 and 
the grating G4 is identical to the grating G2. The furrows of the grating 
G3 and the furrows of the grating G4 include another azi rrut h angle. 

ADVANTAGE - Has conspicuous patterns of optical grating structures, which 
is di f f i cul t to f orge. 

Ti 1 1 e Ter rrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: SURFACE ; PATTERN; VALUE; 

BEARI NQ PAPER; BOND; PACKAGE; FO L; TWD; PORTI ON; FELI EF ; STRUCTURE; 
FORM NQ SUPERI WCSED; FOUR; GRATI NQ RESPECTI VE 

a ass Codes 

International CI assi f i cat i on ( Mai n) : G02B-005/ 18 
I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

G02B-0005/ 18 A I R 20060101 

G02B-0005/ 18 C I R 20060101 

ECLA: GD2B- 005/ 18E 

US Q assi f i cat i on, Issued: 359567, 359572, 359576, 3592, 283902 
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0005005052 - Drawing available 
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Document security grid structure preventing forgery - uses several 
partial surfaces provi di ng di f f erent di f f ract i on charact er i st i cs 

Pat ent Assi gnee: LGZ LANDI S & GYR ZUG AG ( LANI ) 
I nvent or : AMIES Q SAXER C 
Patent Farri I y (6 patents, 9 countries) 
Pat ent 
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Appl i cat i 
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Updat e 
198936 
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Pr i or i t y Appl i cat i ons ( no. , 
Lan 



ki nd, dat e) : CH 1 



Pat ent Det ai I s 

Nurrber Kind Lan Pg Q/ug Filing Notes 

EP 330738 A DE 7 5 

Regi onal Desi gnat ed St at es, CM gi nal : AT CH DE FR G3 LI 
EP 330738 B EN 

Regi onal Desi gnat ed St at es, Cr i gi nal : AT CH DE FR G3 LI 
CA 1336779 C EN 

AI ert i ng Abst ract EP A 

The gr i d st r uct ur e ( 7) is sandwiched between a protective base layer 
(5) and an optical coating (4) and corrprises a nurrber of partial surfaces 
(8,9,10) each defined by a rricroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual exarri nat i on. 

The rricroscopic relief structure (12) has more than 10 lines per nm and 
at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 rrm This group (8,9) pref. define a specific geometric shape 
or an al phanurrer i c figure. 

ADVANTAGE - Large nurrber of different partial surfaces makes forgery of 
document very di f f i cul t . 

Equivalent AJ er t i ng Abst r act USA 

The structure, which serves as a security el errent corrprises surface 
portions with predetermined relief structures having spatial frequencies 
of over 10 I i nes/ mm Each surface portion is different fromdirectly 
adjoining surface portions and at least sorre of the surface portions 
have a rraxi rrum di rrensi on of less than 0. 3 rrm 

To the naked eye, the pattern of surface portions on the document 
appears as a rresh of dots and lines. However, to an exarri ner wi t h a 
magnifying device, the dots and lines appear as nurrbers, characters or 
ot her gr aphi c f eat ur es. 

USE - A document wi t h an embossed macroscopic structure and acting 
through optical diffraction. (§J6pp)@ 
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\API ACC NQ 1974- 32959V/ 197418 

Printing separate holograms on two sides of tape - hologram axes 
inclined to plane of object and reference beans, with transparent vinyl 
t ape 

Patent Assignee: RCA CORP ( RADC) 
Inventor: FRATTARCLA J R; HANNAN WJ 
Patent Farri I y (6 patents, 6 countries) 



Pat ent 
Nurrber 
DE 2350109 
NL 197313692 
FR 2203535 
US 3882207 
GA 992775 
GB 14. 



Dat e 
19740425 
19740417 
19740614 
19750506 
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Appl i cat i on 
Nurrber 
DE 2350109 



US 1973407545 A 19731018 



Updat e 

197418 B 

197418 E 

197429 E 

197520 E 
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A 19721012; US 



Ki nd Lan Pg Dwg Fi I i ng Not es 
A EN 



Pat ent Det a 

Nurrber 
GA 992775 

Al ert i ng Abst ract DE A 

An i nf or mat i on recording rredi urn of transparent sheet has separate relief 
patterns on its opposite faces, at least one of these patterns being a 
hologram. Pref. one of the relief patterns corrprises an inclined, 
eccentric hologram forrred by an object beam and a reference beam which 
define a plane at an inclined angle to the longitudinal axis of the 
hologram. Alternatively, each of the separate relief patterns corrprises 
an inclined, eccentric hologram forrred by an object and a relief beam 
def i ni ng a pi ane whi ch is i ncl i ned r el at i ve t o t he I ongi t udi nal axi s; when 
a monochromatic reading beam shi nes through the sheet these two opposed 
relief patterns provide reconstructed pictures which are phase- di spl aced. 
The sheet i s pr ef . of a cast i ng vi nyl , havi ng an el ongat i on. 

Ti 1 1 e Terrrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: PRINT; SEPARATE; HOLOGRAM ; TVQ 
SIDE; TAPE; AXIS; INCLINE; PLANE; OBJECT; REFERENCE; BEAM TRANSPARENT; 
VI NYL 

a ass Codes 

(Addi t i onal / Secondary) : B29C-017/00, B29D-011/00, B29D-017/00, GD2B- 027/ 00 
, GO3B-035/ 00, G03C-009/ 08, G11B- 007/ 00 
ECLA: B29C- 059/ 04, G03H- 001/ 02, H04N- 005/ 76 

US a assi f i cat i on, Issued: 2641.3, 2641.6, 2642.7, 264284, 3593, 35912, 
359900 
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SECUR TY DEVI CE AND AUThENTI CATABLE I TEM 

SI CHERHEI TSEI NRI OfTUNG UND BEGLAUBI GUNGSFAH GES STUCK 

Dl SPGSI Tl F DE SECUR TE ET CBJET PCUVANT ETRE AUTHENTI FI E 

PATENT ASSI GNEE: 

THOMAS DE LA RUE LI M TED, (490914), 6 Agar Street, London VC2N 4DE, ( GB) , 
( appi i cant desi gnat ed st at es: AT; BE; CH; DE; DK; ES; FR; GR; I T; LI ; LU; NL; SE) 
I NVENTCR: 

HASLCP, John, Mar t i n 22 Radcot CI ose W>odl ey, Reading, Ber kshi r e Wl A 1 DL, 
( GB) 

LEGAL REPRESENTATI VE: 

Skone Jarres, Robert Edmmd et al ( 50281), G LL J ENNI NGS & EVERY Br oadgat e 
House 7 El don Street, London EC2M 7LH, ( GB) 
PATENT (CC, No, Kind, Date): EP 558574 A1 930908 ( Basi c) 
EP 558574 B1 961016 
WD 9209444 920611 
APPLI CATI CN ( CC, No, Date): EP 91 920404 91 1 122; WD91GB2069 91 1122 
PRIORITY (CC, No, Date): GB 9025390 901 122 

DESI GNATED STATES: AT; BE; CH; DE; DK; ES; FR; GR; IT; LI ; LU; NL; SE 
I NTERNATI CNAL PATENT CLASS ( V7) : B42D-015/00; B42D-015/10; 
CITED PATENTS ( WD A) : EP 105099 A; GB 2093404 A; FR 2515396 A 

CLAI MS EP 558574 B1 

1. An authenticated i t em ( 3) carrying a nurrber of optically diffracting 
areas characterised in that under white light i I I urri nat i on the 
optically diffracting areas generate a nurrber of syrrbol s 
( 4A- 4C; 6A- 6C) identifiable to the naked eye, there being at least 
t wo set s of at I east t hr ee syrrbol s, wher ei n al I the syrrbol s wi t hi n a 
set are substantially identical, and are positioned in a 
non- over I appi ng, regular georret r i c ar r angerrent , and wherein the 
appearance of the syrrbol s ( 4A- 4C; 6A- 6C) varies due to the variation 
in di f f r act i ve per f or rrance of t he di f f r act i ng ar eas on vi ewi ng t he 
diffracting areas at different inclination viewing angles in a 
manner to enable t he i t em t o be authenticated, and wherein the 
syrrbol s wi t hi n a set exhi bi t subst ant i al I y t he same opt i cal 
appearance at at least one comron viewing angle of inclination. 



An item accor ding to cl ai 
vary regul ar I y i n ' ' 
An i t em accor di ng 



i n a set var y r egul ar I y i 
An item accor ding to cl ai 



, wherein the syrrbol s ( 4A- 4C) i n a set 
el at i ve or i ent at i ons. 



1 or cl ai m 2, wherein the syrrbol s (9-11) 
n t hei r rel at i ve si zes. 

m 3, wherein the syrrbol s (9-11) making up a 
set are arranged in a line with the sizes of successive syrrbol s 
decreasing regularly along the line. 

An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C) i n a set exhi bi t subst ant i al I y t he same opt i cal 
performance at regularly spaced relative angles of rotation. 
An i t em accordi ng to any of the preceding cl ai ms, wherein the 
syrrbol s (4A-4C) of one set are different from the syrrbol s ( 6A- 6C) of 
t he ot her set . 

An i t em accordi ng to any of the preceding cl ai rrs, wherein one syrrbol 
i s comron to bot h set s. 

An i t em accordi ng to any of the preceding cl ai rrs, wherein the item 
generates at least six syrrbol s ( 4A- 4C; 6A- 6C) . 
An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) i n a set are substantially equally spaced 
apar t . 

10. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) are identifiable to the unassisted naked eye. 

11. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 6A- 6C) of one set are interleaved with the syrrbol s (4A-4C) 
of t he ot her set . 

12. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) of the sets are juxtaposed so as t o define a 
nurrber of corrposite syrrbol s. 

13. An i t em accor ding to cl ai m 1 2, wher ei n one of t he syrrbol s ( 6A- 6C) 
corrprises a closed contour which is positioned around at least one 
syrrbol (4A-4C) of one or rrore other sets of syrrbol s. 



14. An i t em accordi ng t o cl ai m 12 or cl ai m 13, wher ei n t he syrrbol s 
( 4A, 6A; 4B, 6B; 4C, 6C) making up the composite syrrbol exhibit 
differently varying optical performances as the viewing angle of 
i ncl i nat i on var i es. 

15. An i t em accordi ng to any of the preceding claims, wherein each 
syrrbol of one set overlaps at most one syrrbol of the other set. 

16. An i t em accordi ng to any of the preceding claims, wherein the 
syrrbol s of t he t wo sets exhibit nut ual I y opposed variations in 
optical performance as the viewing angle of inclination varies. 

17. An i t em accordi ng to any of the preceding claims, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) are presented against a background image (5). 

18. An i t em accordi ng to claim 17, wherein the background image (5) is 
di f f r act i ng. 

19. An i t em accordi ng to any of the preceding cl ai rrs, wherein at least 
some of the syrrbol s present the appearance of a pai r of two 

di rrensi onal i mages ( 34, 36) whi ch rrove r el at i ve to one anot her as t he 
vi ewi ng angl e of i ncl i nat i on var i es. 

20. An i t em accordi ng to any of the preceding cl ai rrs, wherein at least 
some of the symbols present a t hr ee- di rrensi onal object (40) i n t he 
form of an object hologram. 

21. An authenticated i t em accor di ng to any of the preceding claims, 
wherein the i t em corrpr i ses a security docurrent . 

22. An i t em accordi ng to claim 21, wherein the security docurrent is a 
banknot e. 

23. A security device for rrounting to an article to be authenticated, 
the device corrpr i sing an authenticated item according to any of the 
pr ecedi ng cl ai rrs; and rreans f or mount i ng t he devi ce to an art i cl e. 

24. A devi ce accor di ng to cl ai m 23, wher ei n t he mount i ng rreans corrpr i ses 
heat or pressure sensitive adhesive to enable the device to be fixed 
to a surface of the article. 

25. A devi ce accor di ng to cl ai m 23 or cl ai m 24, wher ei n t he devi ce i s 
such that it can be mounted on a flexible planar surface. 
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Ref I ect i ng t ype opt i cal syst em 

Cpt i sches Syst em m t r ef I ekt i er enden FI achen 

Systems opt i que du type ref I echi ssant 
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corrposed of a transparent body having an entrance surface, an exit 

surface and at least three curved reflecting surfaces of internal 

reflection, wherein a light beam coni ng from an object and entering 

at the entrance surface is reflected from at least one of the 

r ef I ect i ng sur f aces to f or m a pr i mar y i rrage wi t hi n sai d opt i cal 

el errant and is, then, made to exit fromthe exit surface through the 

remaining reflecting surfaces to form an object image on a 

pr edet er rri ned plane, and wherein 70% or rror e of the length of a 

reference axis in said optical el errant lies in one plane. 

An opt i cal syst em of r ef I ect i ng t ype accordi ng to claim 1, wher ei n a 

stop is located adjacent t o t he entrance surface of said optical 

el errant . 

An optical syst em of reflecting type according to cl ai m 2, wherein 
the first curved reflecting surface of said optical el errant , when 
counted from an object side, has a converging action. 
An optical syst em of reflecting type according to cl ai m 3, wherein 
sai d f i r st cur ved r ef I ect i ng surf ace i s f or rred to an el I i psoi d of 
revol ut i on. 

An optical syst em of reflecting type according to cl ai m 4, wherein 
the shape of said first curved reflecting surface is expressed by 
using a local coordinate syst em ( x, y, z) for said first curved 
reflecting surface and rraki ng coefficients representing the shape of 
a base zone of said first curved reflecting surface be denoted by 
a, b and t , and wher ei n, put t i ng ( For rail a orri 1 1 ed) ( For rail a 
orri 1 1 ed) and def i ni ng ( For rail a orri 1 1 ed) the f ol I owi ng condi t i ons 
are satisfied: ( For roil a orri 1 1 ed) (For roil a orri t ted) (For roil a 
orri 1 1 ed) (For roil a orri 1 1 ed) where (theta) is an angle of 



inclination of said first curved reflecting surface with respect 
the reference axis and d is the distance between the center of 
said stop and said first curved reflecting surface as treasured 
along the reference axis. 
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Set 1 1 ems Descr i pt i on 

51 7932186 CARD? ? OR LAYER? ? CR SURFACE? ? OR SUBSTRATE? ? OR BOARD? 

? CR LAM NATE OR LAM NATES 

52 1417577 SECUR??? OR COPY??? CR CCPI E? ? OR DUPLI CAT? OR REPLI CA? 

53 35036 HOLOGRAM? ? CR HOLOGRAPH? 

54 8562 SUPERI M^CSI Tl CN CR SUPER( ) I MPCSI Tl CN CR WACRCSCCPI C 

55 123825 RELI EF OR LI GHT( 3N) ( Dl FFRACT? OR SCATTER?) 

56 123789 (CENTRAL? CR CENTER CR M DDLE OR CORE? ?) ( 10N) (CURV??? OR - 
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Mcro- relief surfaces including grating structures, 
gr eyt one/ rri cr ogr aphi c features and rricrorarrps have been fabricated with 
depth features of up t o 30 rrum Gr ey scale lithography has been used to 
pr oduce t he rri cr ost r uct ur es by a si ngl e UV exposur e i nt o a I ayer of t hi ck 
resist. Arrays of the pi xel at ed rri cr ost r uct ur es have formed the security 
features on the surface of optically variable devices . Each of the 
rri crost r uct ur es was designed to provide an intended optical effect in 
features such as portraits, symbols and lettering which corrprised a larger 
image (typically 2.5 x 3 cm). An essential part of the process has been the 
det er rri nat i on of t he opt i rrum condi t i ons f or coat i ng of t he t hi ck r esi st ( AZ 
P4620) as a function of spin speed and exposure. 

Descriptors: Image analysis; Lithography; M cr orrachi ni ng; M cr ost r uct ur e; 
Cpt i cal devices; Cpt i cal properties; Ultraviolet radiation; * Surface 
t r eat rrent 

Identifiers: Ant i count er f ei t i ng; Gr at i ng st r uct ur es; Mcro- relief 
structures; Thick resists 
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We have st udi ed t he use of achrorrat i c f eat ur es i n Cpt i cal I y Var i abl e 
Devices (CVDs) for document security applications. We present various 
f or rrs of matt structures as we have i rrpl ement ed t hem i n CVD designs. By 
tailoring the scattering characteristics of the surface relief , we have 
created CVDs which appear in various intensities of white or gray, and 
whose brightness can vary as the viewing conditions are changed. 
Furthermore, we have realized surface reliefs which appear bright and 
colorless when viewed within a predetermned solid angle and appear dark in 
all other viewing directions. The gratings appear bright and colorless when 
viewed from one side of the grating normal; however, when these gratings 
are rotated by 180 degrees in their plane, the gratings appear dark. We 
wi I I show gr at i ngs of t hi s t ype, wher e t he surf ace r el i ef s have been 
engineered so that the bright and colorless appearance covers an enlarged 
sol i d angl e. 

Descriptors: Color; □ f f r act i on gr at i ngs ; El ect r orragnet i c wave 
diffraction ; Light scattering ; * Security of data 
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We present the results of the application of zero-order diffraction 
gratings for optically variable devices ( CVD ' s) for document 
security . Zero-order gratings have periods which are smaller than the 
wavelength of light; to describe accurately the optical properties of the 
zero-order gratings, we have applied rigorous electromagnetic theory, which 
we have compared to experimental measurements. We studied the dif tractive 
behavior of zero-order gratings both in the case where the gratings are 
homogenous and where the profile depth of the zero-order grating varies 
locally in a predetermned manner. In the latter case, the resulting 
surf ace pr of i I e can exhi bi t var i at i ons in t he di f f r act i on pr oper t i es, f or 



exarrpl e, a noire pattern. Furthermore, we have developed dif tractive 
surface -reliefs which are a corrbi nat i on of a high-frequency, zero-order 
grating with large-period gratings; the addition of the zero-order grating 
to a large-period grating results in a surface relief with novel 
di f f r act i ve pr oper t i es. 
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Holograms have been utilized to authenticate financial instruments and 
high value products for many years. The security provided by embossed 
holograms is limited by their low surface relief , typically 0.25 
mi cr on, whi ch makes t hem suscept i bl e to count er f ei t i ng: st r i ppi ng t he 
hologram from the substrate exposes the complete holographic 
mi crost r uct ur e which can be easily used to create counterfeit tooling. A 
large improvement in counterfeit deterrence can be gained by the use of 
high precision non- holographic microoptics and rri cr ost r uct ur es having a 
surf ace r el i ef gr eat er t han a f ew rri crons. An unl i rri t ed r ange of 
di st i net i ve opt i cal ef f ect s can be obt ai ned f rom rri cro- opt i c syst errs. Many 
of the possible optical effects, such as optical interactions between 
discrete elements, cannot be effectively simulated by any other rreans, 
including holography . Wfe present descriptions of five Visual Physics 
docurrent authentication micro-optic syst errs that provide sophisticated 
optical effects: Virtual Image(TM), BackLi t e( TM) , Encloak(TM), Cpt i cal 
Black(TM), and Structural Color(TM). Visual Physics document authentication 
rri cro- optics i rrpose an additional level of counterfeit deterrence because 
the production of polymer f i I rrs incorporating these rri cr ost r uct ur es 
requires unconventional manufacturing methods; conventional holographic 
reproduction processes, typical of hologram counterfeiting operations, 
ar e i nadequat e to faithfully r epr oduce t he det ai I s and t he f unct i on of 
these rri cro- optic elerrents. We have devel oped mastering, tooling, and high 
pr eci si on/ hi gh speed manufacturing processes that can faithfully replicate 
these corrpl ex surface relief rri cro- opt i cs at I ow cost . 
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The pr esent paper i s concer ned wi t h t he i nvest i gat i on of i magi ng 
properties of As-S-Se media in application for fabrication of holographic 
optical security elements. Structural changes in such media under the 
influence of external factors (exposure or annealing) were studied. 
Photo- and thermally induced structural changes were directly confirmed by 
Raman scattering measurements. Surface relief formation properties were 
i nvest i gat ed wi t h t he hel p of i rrproved am ne based sol vent s, whi ch provi ded 
good surface quality. Various types of holographic security elements 
( HSE) were fabricated and their properties studied. Fabricated surface 
relief provided high values of diffraction efficiency. For exarrpl e, 
diffraction efficiency of such elements as holographic diffraction 
gratings consisted up to 60- 70% i n non- pol ar i zed light. High quality 
pol ymer copi es of the i ni t i al HSE wer e obt ai ned. 
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We demonstrate the use of dif tractive surface -relief pr of i I es f or t he 
machine verification of official documents. The rri cr ost r uct ur es are 
engineered to yield a prescribed intensity distribution of the diffracted 

light which can be measured to insure unarrbi guous verification and 
aut hent i cat i on. We have devel oped a pal et t e of rrachi ne- ver i f i abl e f eat ur es, 
of f er i ng var i ous capaci t i es of i nf or mat i on, r angi ng f r om a f eat ur e whi ch is 
easi I y ver i f i ed t h rough vi sual i nspect i on usi ng a speci al ai d, t o a f eat ur e 
capable of representing hundreds of bi t s of i nf or mat i on i n a read-only 
di f f r act i ve opt i cal merror y. The pr oposed f eat ur es whi ch we wi I I pr esent 
here are the hi dden- i nf or mat i on features, the diffractive area code and the 
dif tractive linear code. For each of the three proposed features, we 
present prototype systems demonst r at i ng the use of rrachi ne- ver i f i abl e 
diffractive optical features incorporated into optically variable 
devices (CVDs) for document security . Specially engineered diffractive 
structures are used which are extremely resilient against counterfeit, 
r eor i gi nat i on or i rri t at i on. The rrachi ne- r eadabl e f eat ur e is corrbi ned wi t h a 
visual security device, such as the products known under the tradename 

ki negram; R) . 
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Holoprismis a holographic product in which the metallized surface 
di f f r act s I i ght i nt o dazzl i ng r ai nbow of col or s to cr eat e a choi ce of 
unique effects for designers and printers. Inorder to depict printing on 
Holoprism opaque white ink and four color processes are used with 70s and 
80s retro style images. The process creates a bright or subtle image as 
required. Tags, labels, packaging, games and security items are 
applications of Holoprism 

Descriptors: Color; Competition; Diffraction; Ink; Packaging; Printing; * 
Hoi ography 
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Staub, Rene; Torrpki n, \Aayne R. 
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Conference Title: Cpt i cal Security and Counterfeit Deterrence Techniques 
III 

Conference Location: San Jose, CA, USA Conference Date: 20000127- 
20000128 

Sponsor : I S and T; SPI E 
E.I. Conference No.: 56826 

Proceedings of SPI E - The International Society for Cpt i cal Engineering ( 
Proc SPI E I nt Soc Cpt Eng ) 2000, 3973/- (216-223) 
Publication Date: 20001203 
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Docurrent Type: Conference Paper; Conference Proceeding Record Type: 
Abst r act 

Treatrrent: G; (General review) 

Language: English Sumrary Language: English 

Number of References: 15 

V\e wi I I show var i ous di f f r act i ve f eat ur es whi ch ar e easy t o ver i f y and 
highly secure against attenpts to counterfeit. These features are based 
on engineered surface relief structures which al I ow one to tailor the 
diffraction properties to obtain the desired effects. The security is 
based on corrpl ex diffraction structures rather than on corrpl ex image 
cont ent , al I owl ng t he r eal i sat i on of r el at i ve si rrpl e f eat ur e desi gns, whi ch 
are favourable from an ergonorric point of view. The unique properties of 
the engineered diffraction structures can be visualised, if an appropriate 
reference is provided, against which the observer can compare. We follow 
t he i dea t hat t he opt i cal ef f ect s in a wel I desi gned secur i t y f eat ur e 
rrust be interdependent i n t he sense of coherence or sel f - r ef er enci ng. 
Var i ous exarrpl es ar e pr esent ed, showi ng uni que sel f - r ef er enci ng f i r st - 1 i ne 
security features for docurrent applications, which are clearly 
recognisable and easy to corrrruni cat e. The presented effects are resilient 
against at t errpt s to counterfeit by holographic techniques. 

Descriptors: Di f f r act i ve optics; Electronic crime count er measur es; 
Electronic docurrent identification systems; Holography ; Security of data 
; * □ f f r act i on gr at i ngs 
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Corrputer generated holograms and diffraction gratings in optical 
secur i t y appl i cat i ons 

St epi en, Pawel 
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Proceedings of SPI E - The International Society for Cpt i cal Engineering ( 
Proc SPI E I nt Soc Cpt Eng ) 2000, 3973/- (224-230) 
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Treatment: A; (Applications) 

Language: English Surrrrary Language: English 

Number of References: 10 

The t er m ' corrput er generated hologram' ( CGH) describes a dif tractive 
structure strictly calculated and recorded to diffract light in a 
desired way. The CGH surface profile is a result of the wavefront 
cal cul at i on r at her t han of i nt er f er ence. CGHs are able to form 2D and 3D 
images. Optically variable devices (CVDs) composed of dif tractive 
gratings are often used in security applications. There are various types 
of optically and digitally recorded gratings in security applications. 
Gr at i ng based CVDs ar e used t o r ecor d br i ght 2D i mages wi t h I i rri t ed r ange 
of cinematic effects. These effects result from various orientations or 
densities of recorded gratings. It is difficult to record high quality CVDs 
of 3D objects using gratings. Stereograms and analogue rainbow holograms 
of f er 3D i magi ng, but t hey ar e dar ker and have I ower r esol ut i on t han 
gr at i ng CVDs. CGH based CVDs cont ai ns unl i rri t ed r ange of ci nerrat i c ef f ect s 
and hi gh qual i ty 3D i mages. I mages recorded usi ng CGHs are usual I y more 
noisy than grating based CVDs, because of numerical inaccuracies in CGH 
cal cul at i on and mast er i ng. CGH based CVDs enabl e srroot h i nt egr at i on of 
hidden and rrachi ne- r eadabl e features within an CVD design. 
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The success of applications involving holographic optical elements 
depends on the performance of the recording materials used to f or m t he 
elements. Selection criteria of a recording material mist include not only 
the usual optical considerations such as achievable diffraction efficiency 
and optical quality, but also the environmental stability and the ease and 
cost of manufacture of the elements. Three materials are in widespread use 
and development for holographic optics applications: dichromated gelatin, 
phot opol ymer , and photoresist. Dichromated gelatin forms very high-quality 
holograms , but i s r el at i vel y di f f i cul t to produce and mist be protected 
f rom moi st ure. Dichromated gelatin holograms are in use as head- up 



di spl ay corrbi ner s, nar r owband f i I t er s, and di f f r act i on gr at i ngs. 
Phot opol yrrer i s gener al I y easi er t o use, t ypi cal I y does not r equi r e wet 
processing, and usually has good environmental stability. Phot opol yrrer 
holograms are in use or under development for several applications 
including laser eye protection filters, automotive lighting devices, and 
security holograms . Photoresist forrrs surface relief holograms 
that can be replicated by epoxy or, for large production runs, by errbossi ng 
techniques. Photoresist holograms are used as diffraction gratings for 
scientific applications, as patterns for fabrication of photonic devices, 
and as master holograms for security applications such as credit card 
hoi ograms . 
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Nurrber of References: 9 

A corrbi nat i on gr at i ng i s t he di f f r act i ve rel i ef st r uct ur e r esul t i ng 
from the superposition of at least two gratings. For the case of two 
combined gratings, whose individual profiles are described by function f 
SUB 1 and f SUB 2, t he r esul t ant surf ace rel i ef prof i I e i s descr i bed by 
f SUB 1 + f SUB 2. Typical exarrpl es are crossed gratings. Experimental and 
theoretical results for different corrbi nat i on gratings are presented, 
including exarrpl es which cannot be produced using standard holographic or 
ruling t echni ques. The appl i cat i ons i ncl ude di f f r act i ve opt i cal var i abl e 

devices , which are applied to documents as visual high- security 
features. 
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Abstract: Sinusoidal gratings of locally varying profile depth are 

i ncor por at ed i nt o di f f r act i ve opt i cal I y var i abl e i mage devi ces ( DCVI Ds) 
for docurrent security . The variation in profile depth is tailored to 
specific visual effects that can be readily authenticated. Wii I e the 
diffractive characteristics of these gratings depend very sensitively 
on the depth, the security of these DCVI Ds is inherent to the 
diffractive structures insofar as the exact reconstruction of the 
original profile is required for the realization of the original visual 
effects. Sinusoidal gratings of locally varying profile depth are very 
resistant against copying by standard holographic techniques since 
t hese t echni ques ar e shown t o I ead t o a I oss of f i del i t y in pr of i I e 
form or depth. ( C) 1999 Society of Phot o- Cpt i cal I nst r urrent at i on 
Engi neers. [ S0091 - 3286( 99) 001 01 - 4] . 
Descr i pt or s- - Aut hor Keywords: diffractive optically variable image device ; 

diffraction gratings ; optical security 
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Optical memories for docurrent security 
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Docurrent type: Conference paper Language: English 
Recor d t ype: Abst r act 

ABSTRACT: 

The authors demonstrate the use of diffractive optical rrerror i es for 
official docurrent s, such as rrachi ne- r eadabl e identity or fiduciary papers. 
Through engineering of the diffractive ni cr o- st r uct ur es, the direction and 
intensity distribution of the diffracted light can be tailored to 
optical rrerror i es for high security , uniqueness and unarrbi guous 




verification. The proposed optical memory i s of the V\CRM t ype, that is, 
write-once, r ead- many times. In order to write in the optical memory, the 
diffractive structure is changed irreversibly through the interaction of 
the diffractive surface wi t h a beam of laser light. The authors 
demonstrate optical memories based on diffractive structures with a memory 
capaci t y of up to 100 kBi t s/ cm ( exp 2) whi ch ar e appropr i at e f or use in 
securing official documents. 
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high security transparent overlays - A new met hod f or selective 
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Document type: Conference paper Language: English 
Recor d t ype: Abst r act 

ABSTRACT: 

Optically Variable Devices ( CVDs) are relatively new security 

features which are currently finding widespread application on a variety of 

security documents as a means of protection against counterfeiting. The 
OVD is in general a corrpl ex optical recording and the commonest form seen 
today is based on the presence of optically diffracting features, which are 
manufctured using embossing technology. This presentation will deal with 
one particular type of security product - a transparent or 
serri - 1 r anspar ent document overlay which may include an OVD combined both 
with UV- f I uor escent or other special links, and may also include 
individualised information applied by I aser - engr avi ng technology. The main 
applications lie in the field of paper- based security documents such as 
passports, visas, driver's licences and ID cards . 
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Document Type: Conference Publication 
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Pira Subfiles: Packaging ( PK) ; Printing and Publishing ( PP) ; Printing 
Abstracts ( PT) 

Journal Announcement: 0304 

Abstract: The fact that holograms are open to counterfeiting is 



indisputable. Ivbst visual security f eat ur es ar e vul ner abl e t o count er f ei t 
and surface relief copying and contact copying are a threat for many 
applications. Cne of the new ai rrs in security holography i s t he move 
from a single level device to a rail t i I evel security and authentication 
system The E- Direct vector -based electron beam or i gi nat i on syst em i s a new 
proprietary system developed by Opt agl i o, UK. This flexible topology 
direct-write system has a resolution of 254,000dpi, continuous forensic 
nanographics and "fingerprint" structure topology. Future devel oprrent s in 
security holography will include restricted proliferation origination 
technology, high resolution, rail t i I evel authentication, a strong visual 
feature prograrrrre, simple and reliable field verifiers, extensive forensic 
feature package and an ant i copy prograrrrre. This paper was presented i n t he 
f or m of over heads. 
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Abstract: The Ivbnt e- Car I o based Grace light scattering prograrrrre was 
evaluated as a met hod of sirailating scr at chogr arrs. Scr at chogr arrs are series 
of circular scratches on a surface which generate a three dimensional 
hologram like figure when illurrinated i n t he correct way. The Grace 
sirrulation prograrrrre described paper, as a three dimensional structure 
including rough surfaces , coating, ink and basesheet layers , and 
treated the incident light as i ndi vi si bl e wave packet s. The surface was 
spatially filtered to separate wavi ness from rri cr or oughness. The 
combination of these two effects produced the surface scattering. 
Si rail at ed scratches on a planar surface were illurrinated by a light beam 
to gi ve an obser vabl e cube ef f ect . The di r ect i onal i t y of i I I urn nat i on and 
the influence of degrees of rricro roughness and wavi ness on the 
scr at chogr am quality were evaluated. The perspective of the cube generated 
by reflected light varied in a way si rri I ar t o t he behaviour of real 
scr at chogr arrs. Image to background ratios decreased with increasing 
rri croroughness, indicating the suitability of papers with low 
rri cr or oughness in providing clear images. The Gace sirrulator was an 
effective tool for testing and optimising scr at chogr am per f or rrance. (4 fig, 
7 ref) 
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Abst r act s ( PT) 

Journal Announcement: 0209 

Abstract: A new serri transparent optical coating method has been 
developed, which is based on the evaporation of zinc sulphide (ZnS). The 
technique is being used for security applications and offers high 
reflectance and good unifornity. Document features are protected using an 
overlay of serri transparent dif tractive optically variable image device 
(DO/ID) holograms Serri transparent DO/ID holograms are created by 
errbossi ng a relief pattern into a base lacquer, which is then applied to 
a f I exi bl e pi ast i c subst r at e . Vacuum web coat i ng t echnol ogy i s used t o 
evaporate a highly refractive index ( HRI ) material onto the embossed 
surface A clear top lacquer is used for protection. The HRI coating 
alters the reflectivity of the DCVI D, and any attempt to t arrper wi t h it 
leads to loss of reflectivity. Ti t ani urn di oxi de and zi r coni urn di oxi de can 
also be evaporated in this way, but are more expensive. In contrast, zinc 
sulphide is cheaper, easier to use and offers good reflectance between 
35% 40% at 550nm incident wavelength. Plasma pretreatment improves the 
adhesi on of t he ZnS coat i ng. ( 8 f i g, 1 t ab) 
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00593935 PiraAcc. Num : 20191521 
Title: Mat al security DOVI Ds 
Authors: Tet hal T 

Source: Authentication and counterfeiting protection conference, Prague, 
Czech Republic, 14-16 Ivar . 2001, 7pp [ Leat her head, UK: Pira International, 
2001, GBP95. 00 ( 621 . 798. 64) ( R1 3735) 

Publ i cat i on Year : 2001 

Docurrent Type: Conference Publication 

Language: Engl i sh 

Pira Subfiles: International Packaging Abstracts ( PK) 
Journal Announcement : 0108 

Abstract: The corrpany IVfet al I i c Security Lt d i s introducing dif tractive 
opt i cal I y var i abl e i mage devi ces ( DCVI Ds) ef f ect i vel y mil t i pi i ed i nt o met al 
surfaces , under the trademark GVMet al . GVIvet al is a met al safety 
component that can have almost any shape within typical parameters from a 
few nil li metres to several cent i met r es. Cn the surface of this corrponent 
is a di f r act i onal r el i ef , whi ch i s a di r ect par t of the rret al base. Met al 
with relief protected by a special layer allows applications in 
environments in which classical foil technologies fail. The mechanical 
properties of GVIvet al are described, together with types of GVIvet al , and 
appl i cat i ons. 

Corrpany Names: Pira International; Reconnaissance International; Metallic 
Securi ty 
Trade Names: CVMet al 

Descriptors: APPL I CAT I CN; HOLOGRAPHY ; [vECHANI CAL PROPERTI ES; OPTICALLY 
VARI ABLE DEVI CE ; SECURI TY 

Section Headings: Distribution codes and symbols (3810) 
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00512486 PiraAcc. Num: 40018974 
Title: Security Hologram 
Aut hors: \A6I t ers G J 

Patent Assignee: Advanced Deposition Technologies I nc 
Patent Number: US 5742411 Patent Date: 980421 
Application number: US 631112 Application Date: 960423 



Publ i cat i on Year : 1998 
Document Type: Patent 
Language: Engl i sh 

Pi r a Subf i I es: I magi ng Abst r act s ( I A) 
Journal Announcement: 9805 

Abstract: A security hologram is described which consists of a 
substrate bearing the following layers , in order from the substrate 
upwards: a rricroprism layer , an opaque patterned metal layer , a 
surface relief hologram layer , and a serri -t ranspar ent met al layer 
The arrangement is such that the surface - relief hologram can be 
observed in normal arrbi ent i I I urri nat i on, but the patterned metal layer 
becomes visible only when viewed in a focused beam of bright light. 
Descriptors: Holography - Applications 
Sect i on Headi ngs: HOLOGRAPHY AND I NTERFEROvETRY (6055) 
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00305781 PiraAcc. Num : 10180431 Pi r a Abstract Numbers: 08- 92- PT01425 
Ti 1 1 e: SCROLL WORK DESI GN SYSTEM CGVPC6I TE HOLOGRAM 
Authors: Anon 

Source: Jpn Gr . Arts vol. 33, Dec. 1991, p. 104A + 104U 
Publ i cat i on Year : 1992 
Document Type: Journal Article 
Language: Engl i sh 

Pi r a Subf i I es: Pr i nt i ng and Publ i shi ng ( PP) ; Pr i nt i ng Abst r act s ( PT) 
Journal Announcement: 9204 

Abstract: Dai ni ppon Printing Go. Ltd, Japan, used computer graphics to 
develop a scroll work design system to prevent forgeries of stock and bond 
certificates. Simpler to operate than traditional etching devices, the 
operator controlled computer creates a design on the monitor, adding 
graduations to the pattern whi I e out put t i ng. The company investigates use 
of the system in graphic design. Toppan Printing Go. Ltd, Japan produces a 
very high security hologram by including a grating i rrage on a 
three-dimensional hologram image. The grating image surface comprises 
numerous rrinute diffraction gratings. Visible light i s r ef I ect ed i n 
many ways, diffracted, and the whole may be seen as a regular pattern. The 
many- poi nt ed diffraction lattice, difficult to make, defies forgery . 
( Short art i cl e) 

Corrpany Narres: DAI NI PPCN PRI NT I NG CO. LTD; TCPPAN PRI NT I NG CO. LTD 
Geographic Locations: ASIA; JAPAN 
Geographic Codes: AS; ASJAP 

Descriptors: BCND; CERTIFICATE; COVPANY; COMPOSITE; DESIGN; Dl FFRACTI CN; 
ETCHI NQ FORGERY ; GRAPHI CS; GRATI NG; HOLOGRAM ; I IVAGE; M3NI TCR; OPERATCR 
; SCRCLLI NQ SECURI TY ; SHORT; SYSTEM THREE- Dl MENSI CNAL 

Section Headings: Holography (8518) 
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00217705 PiraAcc. Num: 9681 150 Pi r a Abstract Nurrbers: 08- 91 - PT00309 
Ti 1 1 e: BLCCKFC1 L" S BLOCKBUSTERS 

Aut hor s: M I I i chi p J 

Source: Li t howeek vol. 12, no. 42, 17 Oct. 1990, p. 25 

I SSN: 0264- 732X 

Publ i cat i on Year : 1990 

Document Type: Journal Article 

Language: Engl i sh 

Pi r a Subf i I es: Pr i nt i ng and Publ i shi ng ( PP) ; Pr i nt i ng Abst r act s ( PT) 
Journal Announcement: 9101 

Abstract: At Interphex in Noverrber 1990, UK Blockfoil will launch 
Secur i gr af i x, a blocking security system as di f f i cul t t o f or ge as a 
hologram , but a tenth the cost, needing neither model nor expensive 
original. Suitable for ordinary foil, the image may be easily altered, 
requiring no remake of a model. The secret is in the dye, each dye being 
handmade and destroyed after use. The lettering overlaps, having a 
lenticular effect. A two-dimensional moving image is in development. The 
system is based on the company's Lurrigrafix system using light 



diffraction to create image depth when foiling. Football tickets, credit 
cards , and alcohol, drugs and perfume cartons are targetted. (Short 
art i cl e) 

Corrpany Narres: BLOCKFCI L 

Trade Narres: I NTERPHEX; LUM GRAFI X; SECURI GRAFI X 
Geographi c Locat i ons: EUROPE; UNI TED Kl NGDCM 
Geographic Codes: EU; EZUKM 

Descriptors: ALCOHOL; BASED; BLOCKING; CARTON; COST; CREDIT CARD; DEPTH 
; DEVELOPIVE NT; Dl FFRACTI ON; PHARM\CEUTI CAL; DYE; EFFECT; EXPENSI VE; FO L; 
FOOTBALL; FORGE; HANDMADE; HOLOGRAM ; I IVAGE; LENTI CULAR; LETTER! NQ LI GHT; 
MCDEL; NEW EQUI PIVENT; NEW MATERIAL; PERFUIVE; SECURITY; SECURITY 
PRI NTI NQ SHORT; SUI TABLE; SYSTEM Tl CKET 

Section Headings: Hot Foil St arrpi ng (8514) 
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02- 179941 [ JP 2179941 A] 
Jul y 12, 1990 ( 19900712) 
I CHI MJRA El J I RO 
NAKAMJ SHI GEKI 

KURARAY CO LTD [ 000108] (A Japanese Conpany or Corporation), 
JP ( Japan) 

63-335443 [JP 88335443] 
Decerrber 29, 1988 ( 19881229) 
[5] G11B-007/24; G11B- 007/ 26; G1 1 B- 023/ 40 
42. 5 ( ELECTRCNI CS - - Equi prrent ) 

R002 ( LASERS) ; R009 ( HOLOGRAPHY ) ; R044 ( CHEM STRY - - 
Phot osensi t i ve Resi ns) ; R102 ( APPLI ED ELECTRCNI CS - - Vi deo 
□ sk Recorders, VDR) ; R125 ( CHEM STRY - - Polycarbonate 
Resi ns) 

JOURNAL: Section: P, Section No. 1112, Vol. 14, No. 452, Pg. 50, 

September 27, 1990(19900927) 

ABSTRACT 

PURPOSE: To enable visual check of a specified pattern on the surface of 
a recording rredi urn wi t hout causing any influence of the forrred pattern on 
r ecor di ng/ r epr oduci ng characteristics by making difference in intensity or 
col or of r ef I ect ed or di f f r act ed I i ght in the area cor r espondi ng to the 
pattern from other area. 

CONSTITUTION: If the fine signal patterns 5 in a macroscopic area 7 
corresponding to the prescribed pattern 2 ar e made different in either 
shape or size from other signal patterns, diffraction effect in the area 7 
di f f er s f r om t hat in t he ot her area to gi ve di f f er ent i nt ensi t y or col or of 
reflected or diffracted light from light in other area. If a 
phot osensi t i ve r esi n i s pr ovi ded on t hi s subst r at e ad exposed to I i ght , 
first to form uneven surface state and second to form the specified 
pattern, the projections or recessions in the pattern area differ from 
those in other area in shape or size. By this rret hod, the obtained optical 
information recording rredi urn can have patterns of letters or images which 
can be visually checked without causing any trouble on 
r ecor di ng/ r epr oduci ng by an optical head. 
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0013824449 - Drawing available 
WI ACC NQ 2003-902970/200382 
XRPX Acc No: N2003- 721134 

Security el errant with micro and macro struct 
diffraction structure forrred by super i rrposi t 
macr oscopi c st r uct ur e wi t h rri cr oscopi cal I y f 
Pat ent Assi gnee: OVD Kl NEGRAM AG ( OVDK- N) 
I nvent or : SCHI LLI NG A; STAUB R; TOVPKI N W R 
Patent Farri I y (10 patents, 102 countries) 



ures has part ( s) wi t h 
on of f unct i on descri bi ng 
- - ' i ef prof i I e 



Pat ent 
Nurrber 
V\D 2003084764 
DE 10216562 
AU 2003219126 
EP 1492679 
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20031211 
20031020 
20050105 
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CN 1646331 
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20051027 
20071127 



Appl i cat i on 
Nurrber 

WD 2003EP3482 
DE 10216562 
AU 2003219126 
EP 2003714917 
WD 2003EP3482 
WD 2003EP3482 
US 2004510395 
KR 2004715640 
JP 2003581986 
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RU 2004132228 A 20030403 
Pri ori ty Appl i cat i ons (no. , kind, date): DE 10216562 A 20020405 
Pat ent Det ai I s 

Number Kind Lan Pg Dwg Filing Notes 

WO 2003084764 A2 DE 33 13 

Nat i onal Desi gnat ed St at es , Q i gi nal : AE AG AL AM AT AU AZ BA BB BG BR BY 
BZ GA CH CN CO CR CU CZ DE DK DM DZ EC EE ES Fl GB GD GE GH GM HR HU I D 
I L I N I S JP KE KG KP KR KZ LC LK LR LS LT LU LV WA MO M3 M< MM MA/ MX MZ 
Nl NO NZ CM PH PL PT RO RU SC SD SE SG SK SL TJ TM TN TR TT TZ UA UG US 
UZ VC VN YU ZA ZM ZW 

Regi onal Desi gnat ed St at es, Q i gi nal : AT BE BG CH CY CZ DE DK EA EE ES Fl 
FR GB GH GM GR HU I E I T KE LS LU MO MA/ W. NL OA PT RO SD SE SI SK SL SZ 
TR TZ UG ZM ZW 

AU 2003219126 A1 EN Based on CPI patent WD 2003084764 

EP 1492679 A2 DE PCT Appl i cat i on WD 2003EP3482 

Based on CPI pat ent WD 2003084764 
Regi onal Desi gnat ed St at es, Q i gi nal : AL AT BE BG CH CY CZ DE DK EE ES Fl 

FR GB GR HU I E I T LI LT LU LV M0 M< NL PT RO SE SI SK TR 
US 20050082819 A1 EN PCT Appl i cat i on WD 2003EP3482 

J P 2005528633 W J A 26 PCT Appl i cat i on WD 2003EP3482 

Based on CPI pat ent WD 2003084764 
AU 2003219126 A8 EN Based on CPI patent WD 2003084764 

RU 2311304 C2 RU PCT Appl i cat i on WD 2003EP3482 

Based on CPI pat ent WD 2003084764 

AI er t i ng Abst r act WD A2 

NOVELTY - The device has a compound layer with rri cr oscopi cal I y fine 
optically effective structures of a pattern between two layers forrred 
i nt o sub- ar eas of a secur i t y mar ker i n a pi ane of the pat t er n in a 
reflective boundary surface between the layers . At least one part with 
di rrensi ons larger than 0.4 rrm has a diffraction structure forrred by 
super i rrposi ng a f unct i on descr i bi ng a rracr oscopi c structure with a 
rri croscopi cal I y fine relief profile. 

DESCRIPTION - The security el errant (2) has a corrpound layer (1) with 
rri croscopi cal I y f i ne opt i cal I y ef f ect i ve st r uct ur es (9) of a pat t er n 
embedded between two layers (5,6) and formed into sub- areas of a 
security marker in a plane of the pattern in a reflective boundary 
surface (8) between the layers . At least one part with di rrensi ons larger 
than 0.4 rrm has a diffraction structure forrred by super i rrposi t i on of 
f unct i on descr i bi ng a rracr oscopi c st r uct ur e wi t h a rri croscopi cal I y f i ne 
rel i ef prof i I e. 

USE - For protecting docurrents against copying .. 

ADVANTAGE - The inexpensive new type of security element has a high 
resistance against counterfeiting atterrpts, e.g. by using a holographic 
copyi ng t echni que, . 

DESCRIPTION CF DRAW NGS - The drawing shows a schematic sectional 
representation of a security el errent 

1 security el errent 

1 corrpound I ayer 

9 rri cr oscopi cal I y fine optically effective structures 
5,6 layers 

8 reflective boundary surface 

1 0 t r anspar ent poi nt 

Title Terns/ Index Ter rrs/ Addi t i onal Wrds: SECURE; ELEMENT; M CRQ WACRQ 
STRUCTURE; PART; DI FFRACTED; FCRM NG SUPERI M^CSED; FUNCTI CN; DESCRI BE; 
IvACROSCOPI C ; M CROSCOPI C; Fl NE; REL I EF ; PRCFI LE 

Q ass Codes 

International a assi f i cat i on ( Mai n) : B42D-015/10, GD2B- 005/ 18 

(Addi t i onal / Secondary) : B44F-001/12, G06K-019/16, GD9F-003/ 03 
I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

B42D-0015/10 A I F B 20060101 

B42D-0015/10 A I R 20060101 

G02B-0005/ 18 A I L R 20060101 

B42D-0015/10 C I F B 20060101 

B42D-0015/10 C I R 20060101 

G02B-0005/ 18 C I L R 20060101 
ECLA: B42D-015/10D 



ICQ L42D-035:22 

US a assi f i cat i on, Current Mai n: 283-072000 
US Q assi f i cat i on, Issued: 28372 



Fi I e Segment : EngPI ; EPI ; 

DWI Class: T04; P76; P78; P81; P85 

Manual Codes ( EPI / S- X) : T04- C02; T04- D07B1 



t y of e. g. banknot es, i s a 
ref I ect i ve t hreshol d layer 
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0013505622 - Drawing available 
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Di f fraction security unit, t o t est the validity 
pi ast i cs I ami nat e i n a rrosai c pat t er n vwi t h a re 
i n t he mosaic components forning structures 

Patent Assignee: CVD Kl NEGRAM AG ( GVDK- N) ; SCHI LLI NG A ( SCHI - 1 ) ; STAUB R 

( STAU- I ) ; TQVPKI N W R ( TGVP- I ) 
I nvent or : SCHI LLI NG A; STAUB R; TOVPKI NWR 
Patent Farri I y (11 patents, 101 countries) 
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Pat ent Det ai I 

Nurrber 

YD 2003055691 

National Designated States, 
BZ CA CH CN CO CR CU CZ 
I L I N I S J P KE KG KP KR 
NO NZ CM PH PL PT RO RU 
VC VN YU ZA ZM ZW 

Regional Designated States, 
FR GB GH GM GR I E I T KE 
ZM ZW 

AU 2002367089 A1 EN 
EP 1458578 A1 DE 



Ki nd Lan Pg Dwg Fi I i ng Not es 



Q i gi nal : AE AG AL AM AT AU AZ BA BB BG BR BY 
DE DK DM DZ EC EE ES FI GB GD GE GH GM HR HU I D 
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TW 200301 851 A ZH 
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RU 2291061 C2 RU 



Based on CPI patent YD 2003055691 
PCT Appl i cat i on YD 2002EP1 2245 
Based on CPI patent VO 2003055691 
gi nal : AL AT BE BG CH CY CZ DE DK EE ES FI 
T LI LT LU LV M3 M< NL PT RO SE SI SK TR 
A1 EN PCT Appl i cat i on YD 2002EP12245 

W J A 18 PCT Appl i cat i on YD 2002EP12245 

Based on CPI patent YD 2003055691 
B2 EN PCT Appl i cat i on YD 2002EP12245 

Based on CPI patent YD 2003055691 



PCT Appl i cat i on YD 2002EP12245 
Based on CPI patent YD 2003055691 



Al er t i ng Abst r act W> A1 

NO/ELTY - The di f f r act i ve security unit (2), t o check t he val i di t y of 
banknotes etc., i s a pi ast i cs I ani nat e (1) in a mosaic with surface 
components arranged i nt o a pattern. 

DESCRI PTI CN - The surface corrponent s have a reflective threshold layer 
(8) which gives structures (9) between a modeling layer (5) and a 
protective layer (6), to deflect light (11) passing through the upper 
layer (4) of the I am nat e . At least one surface corrponent is overlaid 
with a diffraction layer (24) with linear asymmetry, shaped wi t h a 
diffraction structure i nt o a mat format. The diffraction grid has a spatial 
frequency of 50-2000 I i nes/ irrn and the mat structure has a roughness of 
20-2000 nm and a correlation length in at least one direction of 200-50000 
nm 

USE - The di f f r act i ve secur i t y uni t i s f or t est i ng t he val i di t y of 
banknot es and t he I i ke. 

ADVANTAGE - The security unit is inexpensive which, in diffracted 
I i ght , shows a st at i c surf ace pat t er n whi ch is cl ear I y vi si bl e i n a wi de 
angl e r ange. 

DESCRI PTI CN CF DRAW NGS - The drawing shows a schematic section through 
t he I am nat e st r uct ur e. 

1 pi ast i cs I am nat e 

2 diffractive security unit 

4 cover i ng I ayer 

5 model i ng I ayer 

6 pr ot ect i ve I ayer 

8 reflective threshold layer 

9 st r uct ur es 
11 I i ght 

24 di f f ract i on I ayer 

Ti 1 1 e Terms/ 1 ndex Ter rrs/ Addi t i onal W>rds: □ FFRACTED; SECURE; UNIT; TEST; 
VALI D; BANKNOTE; PLASTI CS; LAM NATE ; MGSAI C; PATTERN; REFLECT; 
THRESHOLD; LAYER ; COvPCNENT; FCRM NQ STRUCTURE 
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28394, 359576 

Fi I e Segment : CPI ; EngPI 

DWI Class: A89; P76; P81; P84 
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Security element with diffractive structure has surface pattern with 
pair(s) of surfaces with first and second elements with diffraction 
st ruct ure f orrred by super i rrposi ng grid, relief structures 
Pat ent Assi gnee: OVD Kl NEGRAM AG ( CVDK- N) ; TGVPKI N W R ( TQVP- 1 ) ; 

WI TENEDER C ( WI T- I ) 
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Pri ori ty Appl i cat i ons (no. , kind, date): DE 10157534 A 20011123 

Pat ent Det ai I s 

Nurrber Ki nd Lan 

DE 10157534 CI DE 

WD 2003043832 A1 DE 



Pg Dwg Fi I i ng Not es 
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PCT Appl i cat i 
PCT Appl i cat i 
Based on CPI 
PCT Appl i cat i 
Based on CPI 



PCT Appl i cat i 



Based on CPI pat ent WD 2003043832 
PCT Appl i cat i on Vd 2002EP1 1 486 
Based on CPI pat ent WD 2003043832 
Cr i gi nal : AL AT BE BG CH CY CZ DE DK EE ES FI 
LV MD M< NL PT RO SE SI SK TR 

it i on WD 2002EP11486 
it ion WD 2002EP1 1486 

patent WD 2003043832 
it ion WD 2002EP1 1486 

patent WD 2003043832 
it ion WD 2002EP1 1486 
'I patent WD 2003043832 
it ion WD 2002EP1 1486 
Based' on CPI pat ent WD 2003043832 
Q i gi nal : AT BE BG CH CY CZ DE DK EE ES FI FR 
PT SE SK TR 

Appl i cat i on EP 2002787486 
PCT Appl i cat i on WD 2002EP1 1486 
Based on CPI patent EP 1446294 
Based on CPI pat ent WD 2003043832 

AI erti ng Abstract DE C1 

NOVELTY - The device i s a pi ast i c larrinate wi t h a rrosai c surface 
pattern of surface el errant s wi t h a I i ght reflective boundary between a 
rrol ded I ayer and a cover i ng I ayer . The rrol ded I ayer has opt i cal I y 
active structures at the boundary. The surface pattern (12) has at least 
one pai r of surf aces wi t h f i r st and second el errant s ( 14, 15) wi t h a 
diffraction structure formed by super i rrposi ng a grid structure and a 
rel i ef st r uct ur e. 

USE - For security applications. 

ADVANTAGE - □ f f i cul t to copy and can be checked for val i di t y wi t h a 
si rrpl e ar r angerrent . 



DESCRI PTI CN CF DRAW NGS - The drawing shows a schematic representation of 
an i nvent i ve devi ce 
12 surface pattern 

14,15 first and second surface elements 

Tit I e Terns/ 1 ndex Terms/ Addi t i onal W>rds: SECURE; ELEIVENT; DIFFRACTED; 
STRUCTURE; SURFACE ; PATTERN; PAI R Fl RST; SECCND; FCRM NQ SUPER M=CSED 
; GRI D; RELI EF 

a ass Codes 

International a assi f i cat i on ( Mai n) : B42D-015/10, GD2B- 005/ 18 
I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

US a assi f i cat i on, Current Main: 359- 569000; Secondary: 359-573000 
US a assi f i cat i on, Issued: 359569, 359573, 359569, 359573, 359567, 359566, 
28386 

Fi I e Segment : EngPI ; EPI ; 

DW>I Class: V07; P73; P76; P78; P81; P84 

Manual Codes ( EPI / S- X) : V07- F02C 



Ki nd Dat e 
A1 20030403 
A1 20030417 
C2 20030724 
A1 20040616 



29/5, K/ 7 (Item 4 f romf i I e: 350) 

Dl ALOG( R) Fi I e 350: Der went \API X 

(c) 2008 Thomson Reuters. All rts. reserv. 

0013257235 - Drawing available 
\API ACC NQ 2003-342770/200332 
XRPX Acc No: N2003-274161 

Label incorporating rrachi ne- readabl e dif tractive bar code has rectangular 

f i el ds of bar code provi ded wi t h di f f ract i ve relief structure 

Patent Assignee: GEHR P ( GEHR- I ) ; CVD KI NEGRAM AG ( CVDK- N) ; SCHI LLI NG A 

( SCHI - I ) ; STAUB R ( STAU- 1 ) ; TGVPKI N W R ( TOVP- I ) 
I nvent or : GEHR P; SCHI LLI NG A; STAUB R; TGVPKI N W R; ANDREAS S; PETER Q 

RENE S; RCBERT T W 
Patent Farti I y (17 patents, 100 countries) 
Pat ent Appl i cat i on 

Nurrber 

WD 2002EP9985 
DE 10146508 
DE 10146508 
EP 2002777015 
WD 2002EP9985 
20040824 BR 200212666 
WD 2002EP9985 
AU 2002339521 
KR 2004704135 
WD 2002EP9985 
US 2004489383 
CN 2002822794 
WD 2002EP9985 
MK 20042503 
B2 20050809 WD 2002EP9985 
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B1 20050810 EP 2002777015 
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EP 2002777015 
TW 20021 19645 
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RU 2004111980 
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EP 1428175 

BR 200212666 
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KR 2004044971 
US 20040240006 



US 6927885 
EP 1428175 



DE 50203908 



ES 2244812 
TW 231 456 
RU 2291485 

CN 1332352 



A1 



20030407 
20040531 
20041202 



T3 20051216 
B1 20050421 
C2 20070110 



Ki nd Dat e Updat e 

20020906 200332 
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20010921 200351 
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20020906 200461 
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Pri ori ty Appl i cat i ons (no., kind, date): DE 10146508 A 20010921 
Al er t i ng Abst r act WD A1 

NOVELTY - The label (1) has a corrposite layer structure incorporating 
at least one rrachi ne- r eadabl e di f f r act i ve bar code (3) with narrow 
rectangular fields (4) having a dif tractive relief structure for bending 
and pol ar i zi ng i nci dent I i ght and i nt er medi at e ar eas ( 5) . A second 



di f f r act i ve rel i ef st r uct ur e wi t h di f f er i ng pol ar i zat i on char act er i st i cs 
is used for the i nt er rredi at e surfaces or for a second bar code. 

DESCRI PTI CN - An I NDEPENDEISTT CLAIM for an optical bar code reader is also 
i ncl uded. 

USE - The dif tractive bar code label is used for goods identification or 
docurrent aut hent i cat i on. 

ADVANTAGE - Cost - ef f ect i ve label whi ch can be read by hand- hel d bar code 
reader. 

DESCRI PTI CN CF DRAW NGS - The figure shows a schematic representation of 
a label with a dif tractive bar code. 
1 Label 

3 Di f f r act i ve bar code 

4 Nar r ow r ect angul ar fields 

5 I nt er rredi at e ar eas 

Ti 1 1 e Ter nrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: LABEL; I NCORPCRATE; WACHI NE; READ 
; DI FFRACTED; BAR; CCDE; RECTANGLE; Fl ELD; RELI EF ; STRUCTURE 

a ass Codes 

International a assi f i cat i on ( Mai n) : G03H- 001 / 00, QD6K-019/16, GD6K- 009/ 76 

( Addi t i onal / Secondar y) : G02B- 005/ 1 8 
I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 
ECLA: Q06K-019/06C5, G06K-019/16 

US a assi f i cat i on, Current Main: 359- 002000; Secondary: 283- 086000, 
359-567000, 359-569000, 430-010000 

US Q assi f i cat i on, Issued: 3592, 359569, 3592, 359567, 28386, 43010 



Fi I e Segrrent : EngPI ; EPI ; 

DWPI Class: T04; P81; P84; P85 

Manual Codes ( EPI / S- X) : T04- C02 

...incorporating rrachi ne- readabl e dif tractive bar code has rectangular 
f i el ds of bar code provi ded wi t h di f f ract i ve relief structure 

Alerting Abstract . . . NCVELTY - The label (1) has a conposite layer 
structure incorporating at least one rrachi ne- r eadabl e dif tractive bar code 
(3) wi t h nar r ow r ect angul ar f i el ds ( 4) havi ng a di f f r act i ve r el i ef 
structure for bending and polarizing incident light and i nt er rredi at e areas 
( 5) . A second di f f r act i ve r el i ef st r uct ur e wi t h di f f er i ng pol ar i zat i on 
characteristics is used for the intermediate surfaces or for a second bar 
code. 

Ti 1 1 e Ter rrs. . . / 1 ndex Ter rrs/ Addi t i onal W>rds: RELI EF ; 
Cr i gi nal Publ i cat i on Dat a by Aut hor i t y 
Argent i na 

Assignee name & address: 
Original Abstracts: 

. . . A I abel (1) made from a layer corrposi t e ( 15) , corrprisesat least one 
rrachi ne- r eadabl e dif tractive barcode (3) of narrow, rectangular fields... 

...optically active structure and i nt er rredi at e areas (5). The 

opt i cal I y- act i ve structures, covered with a reflection layer , are 

errbedded between layers i n t he layer conposite (15). The dif tractive 

relief structure used for the fields (4) i n t he di f f r act i ve barcode (3), 

bend and polarise incident light and diffract the light i nt o a 

hal f - space above t he di f f r act i ve relief structure. A second di f f r act i ve 

relief structure is different at least with regard t o t he polarisation of 

the polarised back- scattered light , when corrpared with the first 

diffractive relief structure. The second di f f r act i ve relief structure 

may be used, for exarrpl e, for field surfaces of a second bar code i n t he 

bar code f i el d ( 9) on t he label (1), or for the intermediate surfaces 

(5). The polarised back- scattered light fromthe diffractive bar code 

(3) may be detected by means of a conventional commercial reading device 

f or. . . 



29/ 5, K/ 9 



(Item 6 f romf i I e: 350) 



Dl ALOG( R) Fi I e 350: Derwent Wl X 

(c) 2008 Thomson Reuters. All rts. reserv. 

0012479852 - Drawing available 
Wl ACC NQ 2002-426742/ 200245 
XRPX Acc No: N2002- 335544 

Light - diffracting binary grating structure, has m'croscopic mesa 
st ruct ure wi t h addi t i ve super i rrposi t i on of phase- di spl aced r ect angul ar 
st ruct ures 

Patent Assignee: CVD KI NEGRAM AG ( CVDK- N) ; SCHI LLI NG A ( SCHI - 1 ) ; STAUB R 

( STAU- I ) ; TCIvPKI N W R ( TGVP- I ) 
I nvent or : SCHI LLI NG A; STAUB R; TCIvPKI N W R; STAUB W R T R 
Patent Farri I y (13 patents, 97 countries) 
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Pri ori ty Appl i cat i ons (no. , kind, date): DE 10054503 A 20001103 
Al erti ng Abstract WD A2 

NOVELTY - The bi nary gr at i ng st r uct ur e has a rri cr oscopi c mesa st r uct ur e 
(2) with plateaux areas (5) separated by rectangular troughs (4), with 
per i odi c r epet i t i on of t he t r ough conf i gur at i on cont ai ni ng a def i ned nurrber 
of troughs. The rresa structure period ( T) contains an additive 
super i rrposi t i on of a nurrber of phase- di spl aced rectangular structures with 
t he sarre per i od. 

DESCRIPTICN- An I NDEPENDENT CLAI M f o r a security el errent wi t h a binary 
grating structure is also included. 

USE - The I i ght - di f f r act i ng bi nar y gr at i ng st r uct ur e is used f or an 
optically dif tractive security el errent . 

ADVANTAGE - The binary grating structure cannot be copied 
hoi ographi cal I y . 

DESCRI FT I CN CF DRAW NGS - The f i gur e shows a per spect i ve vi ew of a I i ght 
- diffracting binary grating structure. 
2 Mcroscopic rresa structure 

4 Rect angul ar t r oughs 

5 PI at eaux ar eas 

T Ivfesa structure period 

Ti 1 1 e Terrrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: LIGHT; DIFFRACTED; BINARY; 
GRATI NQ STRUCTURE; M CRCSCCPI C; [VESA; ADDI TI VE; SUPER M^CSED; PHASE; 
DISPLACE; RECTANGLE 

a ass Codes 

International a assi f i cat i on (Main): GD2B-005/ 18 
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G02B-0005/ 18 A I R 20060101 
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ECLA: GD2B- 005/ 1 8 

US a assi f i cat i on, Current Ivai n: 359-566000, 359-567000; Secondary: 
359-572000, 359-575000, 428-916000 

US Q assi f i cat i on, Issued: 359566, 359572, 359575, 428916, 359567 



Fi I e Segment : EngPI ; EPI ; 
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29/5, K/ 15 (Item 12 from fi I e: 350) 

Dl ALOG( R) Fi I e 350: Derwent \API X 

(c) 2008 Thomson Reuters. All rts. reserv. 



0009709664 
\API ACC NQ 
XRPX Acc No: N19 
Surface patter 
Pat ent Assi gnee: 
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I nvent or : STAUB 
Pat ent Farri I y ( 8 
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Nurrber 
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Updat e 
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Pri ori ty Appl i cat i ons (no., kind, date): CH 1998191 A 19980127 
Al er t i ng Abst r act WD A1 

NOVELTY - The surface corrponents (3) and the part components (5) 
contain relief structures diffracting the rri cr oscopi cal I y fine, visible 
I i ght or rri r r or i ng or di f f usi ng surf aces . A f i r st di f f r act i ng grid is 
arranged in the picture corrponent (2) and a second such grid in the 
background corrponent (4). The two diffracting grids are a super i rrposi t i on 
of at least two different relief structures diffracting rri cr oscopi cal I y 
f i ne, vi si bl e I i ght . 

USE - For di f f r act i on of rri cr oscopi cal I y f i ne, vi si bl e I i ght . 

ADVANTAGE - The pattern is econorri cal and i s di f f i cul t to counterfeit 
even with holographic copying rrethods. Even in diffuse light well 
visible new aut hent i ci t y features for di f f r act i on- opt i cal corrponents are 
cr eat ed 

DESCRI PTI CN CF DRAW NGS - 2 pi ct ur e corrponent 

3 surface corrponent 

4 background corrponent 

5 part corrponent 



SURFACE ; PATTERN; CGVPRI SE; 



Ti 1 1 e Ter rrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: 
MD3AIC; TYPE; CGVPOMENT 
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Dl ALOG( R) Fi I e 350: Derwent Wl X 

(c) 2008 Thomson Reuters. All rts. reserv. 

0009354600 - Drawing available 
\API ACC NQ 1999-287698/ 199927 
XRPX Acc No: N1 999- 21 4878 

M cro- graphi c device for ant i -forgery protection of e.g. bank notes and 
credi t car ds 

Pat ent Assi gnee: CCMVCNWALTH SCI & I ND RES CRG ( CSI R) ; Kl Mvl M C ( Kl IvM I ) 

; LEE R A ( LEER- 1 ) ; QUI NT G L ( GUI N- 1 ) 
I nvent or : LEE R; LEE R A; GUI NT G L; Kl Mvl M C 
Patent Farri I y (8 patents, 81 countries) 
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Pri ori ty Appl i cat i ons (no., kind, date): AU 19979572 A 19971002 
Al erti ng Abstract WD A1 

NCVELTY - A rri cr o- gr aphi c device (1) has a surface relief structure 
(2) with regions (3) which include grey scale regions (4) too small to be 
separately resolved by the human eye. Each region is one of a I i rri t ed 
nurrber of different grey scale region structure types appearing to have 
different intensities when illurrinated by a light source (5) and viewed by 
an observer (6) because of their different scattering characteristics. 

DESCRI PTI CN - An i ndependent cl ai m i s i ncl uded for a val uabl e document 
incorporating m cro- graphic device. 

USE - Ant i -forgery protection of bank-notes, credit cards , cheques, 
share cert i f i cat es et c. 

ADVANTAGE - Irrproves security of items. 

DESCRI PTI CN CF DRAW NGS - The dr awi ng is a scherrat i c di agr am i I I ust r at i ng 
operation of the invention 

1 M cro- gr aphi c devi ce 

2 Surface relief structure 

3 Regi ons 

4 Gey seal e r egi ons 

5 Li ght source 

6 Cbserver 

Title Terns/Index Terms/ Additional W>rds: M CRQ GRAPHIC; DEVICE; ANTI ; 
FCRGE; PROTECT; BANK; NOTE; CREDIT; CARD 

a ass Codes 

I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

ECLA: B41M-003/ 14, B42D-015/10 

ICQ L41M-003: 14T, L42D-035:22 

US a assi f i cat i on, Current Mai n: 283-072000 

US Q assi f i cat i on, Issued: 28372 



Fi I e Segment : EngPI ; EPI ; 

DWI Class: T04; V07; P76; P78 

Manual Codes ( EPI / S- X) : T04-C02; T04- D07B1 ; V07- F02C 

Mcro- graphic device for ant i -forgery protection of e.g. bank notes and 
credit cards 

Al er t i ng Abst r act . . . NCVELTY - A rri cr o- gr aphi c devi ce ( 1 ) has a surface 
relief structure (2) with regions (3) which include grey scale regions 
(4) t oo srral I t o be. . . 

...USE- Anti-forgery protection of bank-notes, credit cards , cheques, 
share cert i f i cat es et c. . . 

. . . ADVANTAGE - Irrproves security of items... 

...2 Surface relief structure... 

Ti 1 1 e Terrrs. . . / 1 ndex Ter rrs/ Addi t i onal W>rds: CARD 

Original Publication Data by Authority 

Argent i na 

Assignee name & address: 
Cri gi nal Abst r act s: 

A devi ce (1) has a surf ace rel i ef st r uct ur e (2) whi ch has a pi ur al i t y 
of r egi ons ( 3) . The r egi ons ( 3) i ncl ude gr ey seal e. . . 

...The device is useful in authentication applications and has particular 
applicability as an ant i -forgery security device on bank notes, credits 
cards , cheques, share certificates and other si rri I ar documents... 

...A security device including a surface relief structure having a 
plurality of regions. The plurality of regions includes gray scale regions 
whi ch t oget her f or m a rracroscopi c gr ay seal e i rrage when i I I urri nat ed by 
incident light and viewed by an observer. Each gray... 

... t hat 0. 25 rrm Each gr ay seal e r egi on i ncl udes a pi ur al i t y of scat t er i ng 
centres for scattering incident light , each scattering centre 
including one or rrore surface relief structure elerrents. Each gray 
scale region has a gray scale value deter rri ned by the degree of scattering 
caused by the scattering centres and surface relief structure elerrents 



. . . A devi ce (1) has a surface relief structure (2) which has a 
plurality of regions (3). The regions (3) include grey scale... 

...The device is useful in authentication applications and has particular 
applicability as an anti-forgery security device on bank notes, credits 
cards , cheques, share certificates and other si rri I ar documents... 

. . . L' i nvent i on concer ne un di sposi t i f ( 1 ) pr esent ant une st r uct ur e 

super f i ci el I e en relief (2) corrportant une pi ur al i t e de regions (3). Ces 

regions (3) corrportent des regions en derri . . . 

. . . des fins d' aut hent i f i cat i on et peut trouver des applications 
par t i cul i er es en t ant que di sposi t i f de securite ant i - cont r ef aeon sur des 
billets de banque, des cartes de credit, des cheques, des cer t i f i cat s. . . 
a ai rrs: 

... A rri cr ogr aphi c devi ce havi ng a surf ace rel i ef st r uct ur e whi ch has a 
plurality of regions, wherein the regions include grey scale regions which 



... t oo srral I t o be separ at el y r esol vabl e to t he human eye, but whi ch 
together generate a macroscopic graphic, line art or text image which can 
be observed by the human eye, each... 

...each structure type having diffuse scattering physical characteristics 
which provide a particular level of diffuse scattering of incident light 
, the different grey scale region structure types having, by reason of 
t hei r di f f er i ng di f f use scat t er i ng. . . 



...and viewed by an observer from any direction whereby the grey scale 
regions generate the macroscopic graphic, line art or text image composed 
of different grey scales... 

. . . □ sposi t i f rri cr ogr aphi que ayant une st r uct ur e de relief en surface 
corrprenant une plural ite de regions, dans I equel I es regions corrprennent 
des regi ons d' echel I e de. . . 

...1</b>. A security device including a surface relief structure 
having a plurality of regions, the plurality of regions including gray 
scale regions which together forma macroscopic gray scale image when 
i I I urn nat ed by i nci dent I i ght and vi ewed by an obser ver , each gr ay. . . 

...0.25 rrm. wherein each gray scale region includes a plurality of 
scattering centres for scattering incident light , each scattering 
centre including one or more surface relief structure elements, 
andwherein each gray scale region has a gray scale value determined by the 
degree of scattering caused by the scattering centres and surface relief 
structure el errent s. Basi c Derwent Wfeek: 199927 
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Optical information carrier made of composite laminate wi t h car r i er f oi I 
- being light transparent in preset spectral range, has rri croscopi cal I y 
fine relief strcutures forrred on underside of foil coated with base 
layer having refractive index differing from foil index in part of 
electromagnetic spectrum 
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Al er t i ng Abst r act VO A1 

The car r i er i s i n t he f or m of a corrposi t e I arri nat e ( 2) wi t h a car r i er 
foil (3) with rri cr oscopi cal I y fine relief structures. The foil is light 
transparent in pr edet er rri ned spectral range. M cr oscopi cal I y fine relief 
structures (10) are forrred on underside of foil, which is coated with a 
base layer (8). 

The base layer has a refractive index differing from the index of the 
foil i n a part of the electromagnetic spectrum so that the relief 
structures on the underside partially reflect and diffract the light 
(11) which has penetrated i nt o t he I am nat e . The top side of t he f oi I has 
optically effective structures (7) allowing light i rrpi ngi ng on the tp side 
t o penet r at e i nt o t he I arri nat e . The t hi ckness of t he f oi I i s 20 
rri crorret r es. 

ADVANTAGE - Has optical security features that cannot be copied using 
holographic methods, and can be produced in large nurrbers. 
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super i rrposi t i on of four gratings respectively 
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AI er t i ng Abst r act WD A1 

The pattern (10) has at least two surface portions (11,12) which 
contain m croscopi cal I y fine, light diffracting relief structures. 
The surface portions light up upon rotary and or tilting rroverrent . The 



relief structure of the first surface portion is a grating structure 
which is forrred by the super i rrposi t i on of first and second gratings G1 
and G2 respectively and that the relief structures of the second surface 

portion is a grating & or a further grating structure which is forrred by 
t he super i rrposi t i on of a t hi r d gr at i ng G3 and a f our t h gr at i ng G4. 

The f ur r ows of the gr at i ng G1 and t he f ur r ows of the gr at i ng G2 i ncl ude 
an azi rrut h angl e, t hat t he gr at i ng G3 is i dent i cal t o t he gr at i ng G1 and 
the grating G4 is identical to the grating G2. The furrows of the grating 
G3 and the furrows of the grating G4 include another azi rrut h angle. 

ADVANTAGE - Has conspicuous patterns of optical grating structures, which 
is di f f i cul t to f orge. 

Title Terns/ Index Ter rrs/ Addi t i onal W>rds: SURFACE; PATTERN; VALUE; 

BEARI NQ PAPER; BCND; PACKAGE; FCI L; TWQ PCRTI CN; RELI EF ; STRUCTURE; 
FCRM NQ SUPERI M'GSED; FOUR; GRATI NQ RESPECTI VE 

a ass Codes 

International a assi f i cat i on (Main): G02B-005/ 18 
I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 

GD2B-0005/ 18 A I R 20060101 

G02B-0005/ 18 C I R 20060101 

ECLA: G02B- 005/ 18E 

US Q assi f i cat i on, Issued: 359567, 359572, 359576, 3592, 283902 



Surface pattern for value bearing papers, bonds and packaging foils... 
...has at least two surface portions with relief structures forrred by 
super i rrposi t i on of four gratings respectively 



DI AGRAMvE DE SURFACE 

SURFACE PATTERN. . . 
DI AGRAMvE DE SURFACE 

Surface pattern including light - diffracting relief st r uct ur esi nt 

. . . SURFACE PATTERN 

Alerting Abstract ...The pattern (10) has at least two surface portions 
(11,12) which contain rri cr oscopi cal I y fine, light diffracting relief 
structures. The surface portions light up upon rotary and or tilting 
movement . The relief structure of the first surface portion is a 
gr at i ng st r uct ur e whi ch is for rred by t he super i rrposi t i on of first and 
second gratings G1 and G2 respectively and that the relief structures of 
the second surface portion is a grating Gr or a further grating structure 
whi ch is f or rred by t he super i rrposi t i on of a t hi r d gr at i ng G3 and a f our t h 
grat i ng G4. . . 

Ti 1 1 e Ter rrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: SURFACE; ... 
... RELI EF ; 

Original Publication Data by Authority 
Argent i na 

Assignee name & address: 
Original Abstracts: 

A surface pattern (10) has two surface portions (11; 12) with 
rri cr oscopi cal I y f i ne, light - diffracting relief structures. The 
relief structures are in the f or m of gr at i ng structures G31 or G32, 



respectively, which are corrposed of at least two super i rrposed gratings G1 
and G2, G3 and G4, respectively. The light - diffracting properties of 
the gratings G1 to G4 are so selected in accordance with various 
criteria that novel optical effects which cannot be hoi ographi cal I y 
copied can be achieved with the grating structures GS1 and GS2. Such 
surface patterns are suitable as optical security elements for 
documents or articles of all kinds as well as packaging foils... 
...A surface pattern has two surface portions with microscopically 
fine, light - diffracting relief structures. The relief structures 
are in the form of grating structures GB1 and GS2, respectively, 
which are corrposed of at least two superimposed gratings G1 and G2, G3 and 
G4, respectively. The light - diffracting properties of the gratings G1 
to Qt are so sel ect ed i n accordance wi t h var i ous cr i t er i a t hat novel 
optical effects which cannot be hoi ogr aphi cal I y copied can be achieved 
with the grating structures GS1 and GS2. Such surface patterns are 
suitable as optical security elements for documents or articles of all 
ki nds as wel I as packi ng f oi I s. . . 

...A surface pattern (10) has two surface portions (11; 12) with 
rri croscopi cal I y fine, light - diffracting relief structures. The 
relief structures are i n t he f or m of gr at i ng structures QS1 or GS2 
, respectively, which are corrposed of at least two super i rrposed gratings 
G1 and G2, G3 and G4, respectively. The light - diffracting properties of 
the gratings G1 to G4 are so selected in accordance with various 
criteria that novel optical effects which cannot be hoi ogr aphi cal I y 
copied can be achieved with the grating structures GS1 and GS2. Such 
surface patterns are suitable as optical security elements for 
documents or articles of all kinds as well as packaging foils. 
CI ai its: 

...A surface pattern (10; 17; 39) having at least first and second 
surface portions (11; 12; 22; 23; 40 to 45) which are si rail t aneousl y in 
t he f i el d of vi si on of an observer , and cont ai n rri croscopi cal I y f i ne I i ght 
- diffracting relief structures disposed at the interface of two layers 
, and while illurrinated with incident pol ychr orrat i c light (1) the 
surface portions (11; 12; 22; 23; 40 to 45) light up in diffracted 
light (2) or become dark upon rotary and/ or tilting movement depending on 
the direction of observation defined by the observer' s eye , wherein 
</br>at least the relief structure of t he first surface portion (11; 
22; 40) is formed by a super i nposi t i on GS1 of at least a first grating G1 

and a second grating G2 , with associated grating vectors krr(G1) and 
kn(G2), where m n denote the respective order of di f f r act i on, </ br >t he 
diffraction property of the super i rrposed relief structure of the first 
surface portion (11; 22; 40 ) i s deter rri ned by the surrvector km n(GS1) 
of the grating vectors krr(G1) and kn( G2) , </ br >t he second surface portion 
(12; 23; 41 to 45) serving as rrut ual reference to the first surface 
por t i on ( 1 1 ; 22; 40) cont ai ns a gr at i ng st r uct ur e G wi t h t he associ at ed 
grating vector k(G) which is different from the super i rrposed grating 
structure GS1 of the first surface portion (11; 22; 40),</br>and 
wher ei n</ br >t he parameters of the grating vectors krr(G1) and kn( G2) used 
for the relief structure of the first surface portion (11; 22; 40) have 

those values that for a selected wavelength I arrbda the surrvector km 
n(GS1) of the super i rrposed grating GS1 is equal in magnitude and 
direction to the grating vector k( G) of the second surface portion (12; 
23; 41 to 45) so that the first surface portion (11; 22; 40) and the 
second surface portion (12; 23; 41 to 45) both diffract light (2) of 
the same colour of the selected wavelength I arrbda i n t he direction of 
observation (A; 20; 24 ; 27; 38; S; S' ) determined by the surrvector km 
n( GS1 ) and i t s associ at ed di f f r act i on angl e t het am n of t he super i rrposed 
grating GS1 but diffract light (2) of different colours in other 
di r ect i ons. 

Diagrarrme de surface (10; 17; 39) ayant au rroi ns une premiere 
et une deuxi erne portions de surface (11; 12; 22; 23; 40 a 45) qui sont 
si rrul t anerrent dans le charrp de vision d' un observateur et qui 
cont i ennent des structures de relief de diffraction de lurriere 
rri croscopi quement fines di sposees a I' interface de deux couches et , 
lorsqu'elles sont eclairees par une lurriere i nci dent e pol ychr omat i que (1), 
I es por t i ons de surf ace (11; 12; 22; 23; 40 a 45) s' eel ai r ent dans I a 
lurriere di f f r act ee (2) ou devi ennent obscures lors d' un rrouvement de 
rotation et / ou d' i ncl i nai son, en f onct i on de la direction d' obser vat i on 
def i ni e par I ' oei I de I ' obser vat eur , dans I equel : au rroi ns I a st r uct ur e 
de relief de la premiere portion de surface (11; 22; 40) est formee par 



une superposition GS1 d' au rroi ns une prerriere grille G1 et une deuxi erre 
gr i I I e G2, ay ant des vect eur s de gr i I I e associ es krr( G1) et kn( G2) , ou rn n 
desi gnent I'ordre de diffraction respectifja propriete de diffraction de 
la structure de relief superposee de la prerriere portion de surface 
(11; 22; 40) est deterrrinee par le vect eur de sorrrrat i on km. n (GS1) des 
vect eur s de gr i I I e krr( G1 ) et kn( G2) , I a deuxi erre por t i on de surf ace (12; 
23; 41 a 45) servant de reference rrut uel I e a la prerriere portion de 
surface ( 11 ; 22; 40) cont i ent une st r uct ur e de gr i I I e G ayant I e vect eur 
de gr i I I e associ e k. . . 

...qui est differente de la structure de grille superposee GS1 de la 
prerriere portion de surface (11; 22; 40),</br>et dans I equel : I es 
pararretres des vecteurs de grille krr(G1) et kn( G2) utilises pour la 
structure de relief de la prerriere portion de surface (11; 22; 40) 
ont des valeurs t el I es que, pour une longueur d' onde choi si e I arrbda, le 
vect eur de sorrrrat i on. . . 

. . . GS1 est egal en grandeur et en direction au vect eur de grille k( G) de 
la deuxi erre portion de surface (12; 23; 41 a 45) de sorte que la 
prerriere portion de surface (11; 22; 40) et la deuxi erre portion de 
surface (12; 23; 41 a 45) diffractent toutes deux une lurriere (2) de la 
rrerre coul eur de I a I ongueur d' onde choi si e I arrbda dans la di r ect i on 
d' obser vat i on (A; 20; 24; 27; 38; S; S' ) deterrrinee par I e. . . 
... sorrrrat i on krn n (GS1) et son angle de diffraction associ e t het am n de la 
grille superposee GS1, rrai s diffractent une lurriere ( 2 ) de coul eur s 
differ ent es dans d'autres directions... 

A surface pattern (10; 17 ; 39) having at least first and second 
surface portions (11; 12; 22; 23; 40 to 45) which are si mil t aneousl y in 
t he f i el d of vi si on of an obser ver , and cont ai n rri cr oscopi cal I y f i ne I i ght 
- diffracting relief structures disposed at the interface of two layers 
, and while i I I urri nat ed with incident polychromatic light (1) the surface 
portions (11; 12; 22; 23; 40 t o 45) light up i n diffracted light 
(2) or becorre dark upon rotary and/ or tilting movement depending on the 
direction of observation defined by the observer's eye, characterised 
i nt hat at least the relief structure of the first surface portion (11; 
22; 40) is forrred by a super i rrposi t i on GS1 of at least a first grating G1 
and a second grating G2, with associated... 

...and kn(G2), where m. n denote the respective order of di f f r act i on, t hat 
the diffraction property of the superimposed relief structure of the 
first surface portion ( 11 ; 22; 40) is deterrrined by the surrvector 
kmn(GS1) of the grating vectors krr(G1) and kn( G2) , t hat the second surface 

portion ( 12 ; 23 ; 41 to 45) serving as rrutual reference to the 
first surface portion (11; 22; 40) contains a grating structure G wi t h 
t he associ at ed gr at i ng vect or k( G ) whi ch i s di f f erent f r om t he 
super i rrposed grating structure GS1 of the first surface portion (11; 22; 
40), andt hat the par arret ers of the grating vectors krr(G1) and kn( G2) used 
for the relief structure of the first surface portion (11; 22; 40) 
have those values that for a selected wavelength I arrbda the surrvector 
kmn(GS1) of the super i rrposed grating GS1 is equal in magnitude and 
direction to the grating vector k( G) of the second surface portion (12; 
23; 41 to 45) so that the first surface portion (11; 22; 40) and the 
second surface portion (12; 23; 41 to 45) both diffract light (2) of 
the sarre colour of the selected wavelength I arrbda i n t he direction of 
observation ( A ; 20; 24; 27; 38; S; Spr i rre) deterrrined by the surrvector 
kmn(GS1) and its associated diffraction angle t het am n of the 
super i rrposed grating G31 but diffract light (2) of different colours in 
other directions. Basic Derwent Week: 199736 
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0008061739 - Drawing available 
WI AGO NG 1997-157304/ 199715 
XRPX Acc No: N1997-129840 

Information carrier with diffracting structures - errpl oys diffraction 
pattern producing both pictures with bright and corrparat i vel y dim points, 
bright point of first picture being associated with di m poi nt of second 
picture and vice versa 
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Previously issued patent AU 9662096 
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AI er t i ng Abst ract EP A1 

The carrier (2) includes a supporting foil (3), an intermediate layer 
(4), a first lacquer layer (5), a reflecting layer (6), a second 
lacquer layer (7) and an adhesive layer (8). The diffraction structures 
(9) are embedded i n t he lacquer layers and have microscopically fine 
relief structures, in the form of a I at i ces pattern (17) or grating. 

Wien the pattern is illurrinated by coherent light (10) in t to separated 
directions, two pictures (21,22) of an object are produced, visible on a 
screen, and can be analysed by photo detectors. The figures have a bright 
poi nt (19) and a di m poi nt (20) whi ch show t hey ar e gr ouped. 

USE/ ADVANTAGE - Suitable for validating documents, banknotes, and credit 
cards . Pictures on, e.g. notes are visible in coherent light but not 
nor rral I y. 

Ti 1 1 e Terms/ 1 ndex Ter rrs/ Addi t i onal Wirds: I NFCRIvATI ON; CARRY; DIFFRACTED; 
STRUCTURE; EIVPLOY; PATTERN; PRODUCE; Pi CTURE; BRI GHT; COVPARE; DI M. PONY 
; FI RST; ASSOCI ATE; SECOND; VI CE 

a ass Codes 

I nt er nat i onal 0 assi f i cat i on ( + At t r i but es) 

ECLA: B42D-015/10, G03H- 001/ 04C, G03H-001/ 

G06K-019/ 18 
ICQ L42D-035:34 

US Q assi f i cat i on, Issued: 3592, 35922, 35929, 35933 



G06K-013/16, G06K-019/ 06C5, 

359567, 359569, 28386 



Fi I e Segment : EngPI ; EPI ; 

D\API Class: T04; T05; V07; P76; P81; P84 

Manual Codes ( EPI / S- X) : T04- C02; T05-J; V07- F02C 

Alerting Abstract ...The carrier (2) includes a supporting foil (3), an 
intermediate layer (4), a first lacquer layer (5), a reflecting layer 
(6), a second lacquer layer (7) and an adhesive layer (8). The 
diffraction structures (9) are errbedded i n t he lacquer layers and have 
rri croscopi cal I y fine relief structures, in the formof a I at i ces pattern 
(17) or grat i ng. . . 



... USE/ ADVANTAGE - Suitable for val i dat i ng document s, banknotes, and credit 
cards . Pictures on, e.g. notes are visible in coherent light but not 



nor rral I y. 

Original Publication Data by Authority 
Argent i na 

Assignee name & address: 
Original Abstracts: 

Information carrier with diffracting st r uct ur es</ br > The carrier (2) 
i ncl udes a suppor t i ng f oi I ( 3) , an i nt er rredi at e I ayer ( 4) , a f i r st 
lacquer layer ( 5 ), a reflecting layer (6), a second lacquer layer 
( 7 ) and an adhesive layer ( 8 ). The diffraction structures (9) are 
errbedded i n t he lacquer layers and have rri cr oscopi cal I y fine relief 
structures , in the form of a I at i ces pattern (17) or gr at i ng. </ br > 
Wien the pattern is i I I urri nat ed by coherent light (10) in... 

...An information carrier has at least one diffraction pattern which is 
formed f r om rri cr oscopi cal I y fine relief structures and which, upon being 

i I I urri nat ed wi t h coher ent I i ght , pr oduces i n t wo spat i al I y separ at e 
di r ect i ons, a f i rst and a second i mage of an obj ect . The i mages can be. . . 

...picture element of the first image and vice-versa. Such information 
carriers are suitable as security el errent s for documents of all kinds 
such as, for exarrpl e, banknotes, passes, identity cards , credit cards 
, etc., wherein at least a part of the security information is not 
vi si bl e under i ncoher ent ill urri nat i on condi t i ons. 
a ai rrs: 

...An information carrier having at least one dif tractive pattern 
containing dif tractive structures of rri cr oscopi cal I y fine relief 
structures , wherein light diffracted from said information carrier, 
upon being i I I urri nat ed with coherent light , is rendered visible on a 
scr een and pr oduces a f i r st i mage of an obj ect in... 

... of t he second i mage i s associ at ed wi t h a st rong- 1 i ght pi ct ure el errent of 
the first image , and wherein said diffractive pattern corrprises the 
super i rrposi t i on of one of a Fourier and kinoform hologram on a 
diffractive structure having an asyrrmetrical profile shape, serving as a 
carrier pr of i I e. Basi c Derwent Week: 199715 
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0006200080 - Drawing available 
WI ACC NQ 1992-216897/ 199226 
XRPX Acc No: N1992- 164687 

Security device and aut hent i cat abl e item- has nurrber of syrrbol s which 
can be seen by naked eye, at least two sets of three syrrbol s and all 
syrrbol s i n set are i dent i cal 

Pat ent Assi gnee: DE LA RUE & CO LTD THOVAS ( DELR) ; DE LA RUE I NT LTD 

( DELR) ; DE LA RUE LTD THOVAS ( DELR) 
I nventor: HASLCP J M 
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Previously issued patent Fl 9302335 



AI er t i ng Abst r act WD A1 

The aut hent i cat abl e i t em has a number of symbols which are identifiable 
to the naked eye and there are at least two sets of three symbols. All the 
symbols i n a set are the sarre and do not overlap one another. They exhibit 
the sarre optical performance when viewed from a corrrrDn angle of 
i ncl i nat i on . 

The device can be mount ed on a flexible planar surface using a heat or 
pr essur e- sensi t i ve adhesive. The syrrbol s i n a set may vary regularly in 
their relative orientations. 

ADVANTAGE - Replaces hologram as security rrediumfor banknotes. 

Equivalent AI er t i ng Abst r act USA 

The aut hent i cat abl e it em carries a nurrber of symbols identifiable to the 
naked eye. There are at least two sets of at least three symbols, where all 
the symbols within a set are identical, which are positioned in a 
non- over I appi ng, regular geometric arrangement. 

It has at least one corrrrDn viewing angle of inclination , exhibiting 
the sarre optical performance. The optical performance varies with 
i ncl i nat i on vi ewi ng angl e . 

USE - Esp. with banknotes to avoid reproduction. 



Ti 1 1 e Ter ml I ndex Ter rrs/ Addi t i onal W>rds: SECURE ; DEVI CE; I TEM; NUM3ER; 
SYM3CL; CAN; NAKED; EYE; TV\Q SET; THREE; I DENTI GAL 

a ass Codes 

International O assi f i cat i on ( Mai n) : B42D, B42D-015/00, B42D-015/10 

(Addi t i onal / Secondary) : B41M003/ 14, B44F-001/12 
ECLA: B42D-015/00C, B42D-015/10 
US a assi f i cat i on, Issued: 28391 

Fi I e Segment : EngPI ; ; 
DWPI Class: P75; P76; P78 

Secur i t y devi ce and aut hent i cat abl e i t em . . 

Original Titles: 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM . . 

. . . Dl SPCSI TI F DE SECURI TE ET CBJ ET PCUVANT ETRE AUTHENTI FIE... 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM . . 

. . . Dl SPCSI TI F DE SECURI TE ET CBJ ET PCUVANT ETRE AUTHENTI FIE... 

... Security device and aut hent i cat abl e item.. 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM 

Alerting Abstract ...not overlap one another. They exhibit the sarre 
optical performance when viewed from a corrmDn angle of inclination . 



. . . The devi ce can be mount ed on a f I exi bl e pi anar surf ace usi ng a heat or 
pr essur e- sensi t i ve adhesive. The syrrbol s i n a set may vary regularly... 

...ADVANTAGE - Replaces hologram as security rrediumfor banknotes. 

Equivalent AJ er t i ng Abst r act ...It has at least one common viewing angle 
of i ncl i nat i on , exhi bi t i ng t he same opt i cal per for rrance. The opt i cal 
performance varies with inclination viewing angle . 



Ti 1 1 e Terms/ 1 ndex Ter ms/ Addi t i onal W>rds: SECURE; 
Original Publication Data by Authority 
Argent i na 

Assignee narre & address: 
Original Abstracts: 

An aut hent i cat abl e i t em and security device carry a number of syrrbol s 
(4A, 4B, 4C, 6A, 6B, 6Q identifiable t o t he naked eye, there being... 

...are positioned in a non- over I appi ng, regular geometric arrangement, and 
at least one corrmDn viewing angle of inclination , exhibit 
substantially the same optical performance, the optical performance 
varying with inclination viewing angle . 



...An aut hent i cat abl e i t em and security device carry a nurrber of syrrbol s 
(4A, 4B, 4C , 6A, 6B, 6C) identifiable t o t he naked eye, there being at 
I east t wo set s of . . . 

...are positioned in a non- over I appi ng, regular geometric ar r angerrent , and 
at least one common viewing angle of inclination , exhibit substantially 
the same optical per f or rrance, the optical performance varying with 
i ncl i nat i on vi ewi ng angl e . 
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0005005052 - Drawing available 
\API ACC NQ 1989-257152/ 198936 

Document security grid structure preventing forgery - uses several 
partial surfaces pr ovi di ng di f f er ent di f f ract i on charact er i st i cs 

Pat ent Assi gnee: LGZ LANDI S & GYR ZUG AG ( LANI ) 
I nvent or : ANTES Q SAXER C 
Patent Farri I y (6 patents, 9 countries) 



Pat ent 
Nurrber 
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19890906 
19890907 
19910115 
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Appl i cat i on 
Nurrber 
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Updat e 



A 19890221 



Fi I i ng Not es 
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Pr i or i t y Appl i cat i ons ( no. , kind, date): CH 1988805 A 1 
Pat ent Det ai I s 

Nurrber Ki nd Lan Pg Q/ug 

EP 330738 A DE 7 5 

Regional Designated St at es, Cr i gi nal : 

EP 330738 B EN 

Regional Designated St at es, Cr i gi nal : 

CA 1336779 C EN 

AJ erti ng Abstract EP A 

The gr i d st r uct ur e ( 7) is sandwiched between a protective base layer 
(5) and an optical coating (4) and corrprises a nurrber of partial surfaces 
(8,9,10) each defined by a rricroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual exani nat i on. 

The rricroscopic relief structure (12) has more than 10 lines per rrm and 
at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 rrm Thi s group ( 8, 9) pr ef . def i ne a speci f i c geomet r i c shape 
or an al phanurrer i c figure. 

ADVANTAGE - Large nurrber of different partial surfaces makes forgery of 
document very di f f i cul t . 

Equivalent AJ er t i ng Abst r act USA 

The structure, which serves as a security el errent corrprises surface 
portions with predetermined relief structures having spatial frequencies 
of over 10 I i nes/ rrm Each surface portion is different fromdirectly 
adjoining surface portions and at least sorre of the surface portions 
have a rraxi rrum di rrensi on of less than 0. 3 rrm 

To the naked eye, the pattern of surface portions on the document 
appears as a rresh of dots and lines. However, to an exarriner wi t h a 
magnifying device, the dots and lines appear as numbers, characters or 
ot her gr aphi c f eat ur es. 

USE - A document wi t h an embossed macroscopic structure and acting 
through optical diffraction. (§J6pp)@ 

Title Terms/Index Terms/Additional W>rds: DOCUMENT; SECURE; GRID; 
STRUCTURE; PREVENT; FORGE; SURFACE ; □ FFRACTED; CHARACTER! STI C 

a ass Codes 
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US Q assi f i cat i on, Current Mai n: 283-091000; Secondary: 283- 904000, 



359-558000 

US Q assi f i cat i on, Issued: 28391, 283904, 359558 



Fi I e Segment : EngPI ; ; 
DWI Class: P76; P78 

Document security gr i d st r uct ure prevent i ng f or gery. . . 

... uses several partial surfaces provi di ng di f f erent diffraction 
char act eri st i cs 

Alerting Abstract ...The grid structure (7) is sandwiched between a 
protective base layer (5) and an optical coating (4) and corrprises a 
nurrber of partial surfaces (8,9,10) each defined by a rricroscopic relief 
structure (12), which exhibit different optical diffraction effects upon 
vi sual exam nat i on. . . 

. . . The rri croscopi c rel i ef st ructure ( 12) has rrore t han 10 I i nes per rrm 
and at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 rrm This group (8,9... 

...ADVANTAGE - Large nurrber of different partial surfaces makes forgery 
of docurrent very difficult. 

Equivalent Alerting Abstract ...The structure, which serves as a 
security el errent corrprises surface portions with predetermined relief 
structures having spatial frequencies of over 10 I i nes/ rrm Each surface 
portion is different from directly adjoining surface portions and at 
least some of the surface portions have a rraxi mim di rrensi on of less than 
0. 3 rnn . . 

...To the naked eye, the pattern of surface portions on the document 
appears as a rresh of dots and lines. However, to an... 

...USE- A docurrent wi t h an errbossed macroscopic structure and acting 
through optical diffraction. @6pp)@ 

Tit I e Terms. . ./I ndex Terms/ Addi ti onal Wbrds: SECURE; ... 
. . . SURFACE ; 

Cf i gi nal Publ i cat i on Dat a by Aut hor i t y 
Argent i na 

Assignee narre & address: 
Original Abstracts: 

A docurrent (1) has a macroscopic structure (7) which is engraved in a 
substrate (3), is difficult to falsify, is provided with an optically 
effective coating (4) and is protected under a protective layer (5). The 
structure (7) consists of several partial surfaces (8, 9, 10) which are 
defined by a microscopic relief structure (12, 12') and which are 
distinguished by optical diffraction effects under visual observation. Some 
of the partial surfaces (8, 9) are smaller than 0.3 rrm and can occur 
i ndi vi dual I y or i n a r ow i n t he st ructure (7) , spaci ngs between t he part i al 

surfaces (8, 9) also being less than 0. 3 rrm The docurrent (1) shows the 
unpr epar ed. . . 

... A document wi t h an errbossed macroscopic structure and acting through 
optical diffraction is disclosed. The structure, which serves as a 
security el errent corrprises a plurality of surface portions with 
predetermined relief structures having spatial frequencies of over 10 
I i nes/ rrm Each surface portion is different from directly adjoining 
surface portions and at least some of the surface portions have a 
rraxi rrum di rrensi on of less than 0. 3 rrm To t he naked eye, the pattern of 
surface portions on the docurrent appears as a mesh of dots and lines. 
However , t o an. . . 
a ai its: 

The gr i d st r uct ur e ( 7) is sandwiched between a protective base layer (5) 
and an optical coating (4) and corrprises a nurrber of partial surfaces 
(8,9,10) each defined by a rricroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual exam nat i on. . . 



. . . The rri croscopi c rel i ef st ructure ( 12) has more t han 10 I i nes per rrm 
and at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 rrm This group (8,9... 



...1. A docurrent having a macroscopic structure (7) which is irrpressed 
over a large area and which has a di f f r act i on- opt i cal effect and which is 
corrposed of numerous surface portions (8, 9, 10) with predetermined 
r el i ef st r uct ur es (12, 12' ) havi ng a di f f r act i on- opt i cal ef f ect , wi t h 
spatial frequencies of more than 10 lines / rrm. wherein each surface 
portion (8, 9, 10) differs in its relief structure (12, 12') fromthose 
of the directly adjoining surface portion (8, 9, 10), characterised in 
that at least one group (8, 9) of the surface portions (8, 9, 10) i s of ; 
largest dimension of less than 0. 3 rrm Basic Derwent Week: 198936 
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Decorative surface st r uct ur e rrf r . e.g. 
master rrodel carrying macroscopic rel 
holographic or di f f ract i ng st ruct ures 
Patent Assignee: BLC6CH WAG ( BLC6- N) 
I nvent or : BLOESCH E 
Patent Fani I y (3 patents, 13 count 
Pat ent 

Number Ki nd Dat e 
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AI ert i ng Abst ract EP A 

Decorative surface structure is formed by: making a metallic master 
model of the required surface where a macroscopic relief is corrbi ned 
with element(s) carrying a rracroscopi c relief pattern in the f or m of 
halographic or diffracting structures: form ng a polymer casting of the 
master model surface ; applying a t hi n conductive layer t o t he surface 
of the casting and el ect r of or rri ng the polymer casting to produce a metallic 

replica of pref. surface . Pref. an additional thin layer of e.g. Au 
is applied to enhance the decorative effect. 

USE/ ADVANTAGE - Esp. i n rrf r . of watch faces, jewellry, medals. Wde range 
of high quality decorated surfaces can be obt d. . 

Ti 1 1 e Ter rrs/ 1 ndex Ter rrs/ Addi t i onal Words: DECCRATE; SURFACE ; STRUCTURE; 

MANUFACTURE; WATCH; FACE; METAL LI C; MASTER; MCDEL; CARRY; MACRC6CCPI C ; 

REL I EF ; PATTERN; FCRM HOLOGRAM ; DI FFRACTED 
a ass Codes 

I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
I PC + Level Value Position Status Version 



B44C-0003/ 04 
B44F-0001/ 14 
B44F-0007/ 00 
C25D-0001/ 10 
G04B-0045/ 00 
B44C-0003/ 00 
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Fi I e Segment : CPI ; EngPI ; EPI 

DWI Class: A32; A86; Ml 1 ; S04; P78 

Manual Codes ( EPI / S- X) : S04-A04B 

Manual Codes ( CPI / A- M) : A11-B04; A11-C04B1; A12-F; A12-H05; A12-W Ml 1 - D 
Decorative surface st r uct ure rrf r . e.g. wat ch f ace. . . 

. . . usi ng a met al I i c rrast er model carrying macroscopic relief pattern in 
formof holographic or di f f r act i ng st r uct ur es 

Original Titles: 

Mat hode zur Herstellung ei ner dekorativen Cber f I aechenst r ukt ur rri t ei nem 
Holograrrm oder ei nem Beugungsrrust er . . . 

... A mat hod f or pr oduci ng a decor at i ve surf ace st r uct ur e wi t h 
holographic or diffraction pattern... 

... Mat hode pour la fabrication d' une surface en relief decorative, avec 
un holograrrrre ou un mat i f de diffraction... 

...Verfahren zur Herstellung ei ner dekorativen Cberf I aechenst r ukt ur rri t 
ei nem Holograrrm oder ei nem Beugungsrrust er .. . 

... A mat hod f or pr oduci ng a decor at i ve surf ace st r uct ur e wi t h 
holographic or diffraction pattern... 

...Procede pour I a f abr i cat i on d' une surface en relief decorative, avec 
un holograrrrre ou un mat i f de diffraction 

Al er t i ng Abst r act ...Decorative surface st r uct ure i s formed by: making 
a mat al I i c master rrodel of the required surface where a macroscopic 
relief is corrbi ned with element(s) carrying a macroscopic relief 
pattern in the formof halographic or diffracting structures; f or rri ng a 
pol yrrer casting of the master model surface ; applying a thin conductive 
layer t o t he surface of the casting and el ect rof or rri ng the pol yrrer 
casting to produce a mat al I i c replica of pr ef . surface . Pref. an 
additional thin layer of e.g. Au is applied to enhance the decorative 
ef f ect . . . 

. . . ADVANTAGE - Esp. i n rrf r . of watch faces, j ewel I ry, medals. Wde range of 
high quality decorated surfaces can be obtd. . 

Ti 1 1 e Terms. . . / I ndex Terms/ Addi t i onal W>rds: SURFACE; ... 

. . . IvACRCSCCPI C ; . . . 

... FELI EF ; ... 

. . . HOLOGRAM ; 

Or i gi nal Publ i cat i on Dat a by Aut hor i t y 
Argent i na 

Assignee name & address: 
Cri gi nal Abst r act s: 

The mat hod of producing a decorative surface structure comprises the 
steps of making a metallic master model of the required surface where a 
macroscopi c rel i ef is corrbi ned wi t h one or mar e el emant s car r yi ng a 
macroscopic relief pattern in the formof holographic or diffracting 
structures, f or rri ng a cast i ng of the surface of t he rrast er rrodel in a 
sui t abl e pol yrrer i c mat er i al , appl yi ng a t hi n conduct i ng I ayer t o t he 
surface of the casting, and then el ect rof or rri ng the pol yrrer ic casting to 
produce a mat al I i c replica of the desired surface . I n t he decorative 
surface structure formed by the master rrodel and casting steps described, 
the application of t he t hi n conducting layer provides the decorative 
effect, and the casting with its conducting layer provides the decorative 

surface structure. A t hus decorated surface , for exarrpl e a watch 



f ace, has an i rrpr oved qual i t y and r ange of decor at i ons as wel I . . . 
a ai rre: 

Decorative surface structure is formed by: making a rret al I i c master model 
of the required surface where a macroscopic relief is corrbi ned with 
elerrent(s) carrying a macroscopic relief pattern in the f or m of 
halographic or diffracting structures; forrring a pol yrrer casting of the 
master model surface ; applying a t hi n conductive layer t o t he surface 
of the casting and el ect r of or rri ng the pol yrrer casting to produce a rret al I i c 

replica of pref. surface . Pref. an additional thin layer of e.g. Au 
is applied to enhance the decorative effect... 

. . . ei nes makr oskopi schen Rel i ef rrust er s nit ei nem oder rrehreren El errent en 
rri t ei nem rri kr oskopi schen Rel i ef rrust er in For m von hoi ogr aphi schen oder 
beugenden Strukturen zusarrrrengeset zt i st . 
Basic Derwent V£ek: 198843 ... 



Fi I e Segment : CPI ; EngPI ; EPI 

DWPI Class: A89; G06; T03; P81; P82; P83 

Manual Codes ( CPI / A- M) : A1 2- L03; G06- D; QD6- E 

Printing separate holograms on two sides of tape... 

... hologram axes inclined to plane of object and reference beams, with 
t ransparent vi nyl t ape 

CM gi nal Ti 1 1 es: 

hbl ogr aphi sches Auf zei chnungsrredi urn und Verfahren zu dessen Herstellung 



...Process of producing double-sided holographic replicas 

Alerting Abstract ...An information recording medi urn of transparent sheet 
has separate relief patterns on i t s opposite faces, at least one of these 
patterns being a hologram. Pref. one of the relief patterns corrprises 
an inclined, eccentric hologram formed by an object beam and a reference 
beam which define a plane at an inclined angle t o t he longitudinal 
axis of the hologram. Alternatively, each of the separate relief 
patterns corrprises an inclined, eccentric hologram formed by an object 
and a relief beam def i ni ng a plane which is inclined relative to the 
longitudinal axis; when a monochromatic reading beam shi nes through the 
sheet these two opposed relief patterns provide reconstructed pictures 
which are phase- di spl aced. The sheet is pref. of a casting... 

Ti 1 1 e Terms. . . / I ndex Ter ms/ Addi t i onal Words: HOLOGRAM ; 

Or i gi nal Publ i cat i on Dat a by Aut hor i t y 

Argent i na 

Assignee name & address: 
Cri gi nal Abst ract s: 

A doubl e- si ded, holographic replica corrprises a web of transparent, 
thermoplastic, sheet material having a separate series of 
of f - axi s- r ecorded, phase- modul at ed holograms pressed into each of the 
opposite surfaces , respectively , of the web. Oppositely disposed (front 
and rear) holograms are such as to provide angularly displaced 
reconstructed images, respectively, when a monochromatic read- out beam i s 
transrritted through the web. The double-sided holographic replica is 
made by f i r st pr essi ng t he web and a f i rst hoi ogr aphi c mast er bet ween a 
first pair of heated calender rollers to f or m one replica on one 
surface of the web, and then pressing the web, while t her rropl ast i cal I y 
adhered to the first master, and a second holographic master between a 
second pair of heated calender rollers to form another replica on the 
other surface of the web. The first and second masters are subsequently 
cooled and separated from the web. 
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. . . SPECI FI CATI CN an opt i cal di f f r act i on st r uct ur e ar e sui t abl e f or exarrpl e 
for increasing the level of safeguard against forgery and for 
conspicuously identifying articles of all kinds and can be used in 
par t i cul ar in... 

...second hologram is stored in a partially metallised layer which is 
disposed thereover. The two holograms are arranged at a small spacing 
and are visible at different viewing angles. There is no correlation of 
any kind between the two holograms . An optical information carrier of 
that kind can be copied with conventional holographic methods. 

European patent specification EP 012 375 discloses an optical 
information carrier in which three... 

... col our poi nt of vi ew. 

Br i t i sh pat ent speci f i cat i on GB 2 237 774 di scl oses pr oduct i on 
processes for holograms , in which two individual holograms are glued 
t oget her or i n whi ch a pr i nt I ayer i s appl i ed di r ect I y over t he hoi ogr am 

Specific optical effects which could arise out of the interplay of the 
t wo hoi ogr arm or ... 

...laid- open appl i cat i on ( DE- OS) No. 23 50 1 09 di scl oses a f oi I ser vi ng as 



a holographic recording rredi um Formed both in the underside and i n t he 
top side of the foil are relief patterns which represent items of 
holographic information. The holograms are recorded using a special 
procedure so that the holograms which are stored on both sides of the 
foil can be read off separately. Cpt i cal correlation between the 
holograms on one side and the holograms on the other side is prevented 
as f ar as possi bl e by vi rt ue of t he speci al . . . 

...object of the present invention is to propose an optical information 
carrier which has optical security features that cannot be copied 
using holographic rret hods, and which can be easily produced in large 
nurrbers. 

That obj ect is at t ai ned on. . . 

... opt i cal ef f ect s. The opt i cal I y ef f ect i ve st r uct ur es 6, 7 can be f or rred 
by shaping rricroscopic or macroscopic relief structures i n t he 
underside and top side 4 and 5 respectively and/ or by appl yi ng. . . A 
rricrolens 19, i n t he present case a Fresnel lens, i n t he configuration of 
a macroscopic relief structure, is f or rred into the surface 5 as t he 
structure 7 (Figure 1). Nine surface... 

...the relief structures 10 is incident on the phot odet ect or s of the 

reading device. The lacquer layer 29 advantageously corrprises the sarre 
material as the carrier foil 3 so t hat it has... 

...sarre refractive index as the carrier foil 3. The concealed information 
is extrerrely difficult to copy , even with holographic rret hods. 

Fi gure 12 is a vi ew whi ch is not to seal e of an i ndi vi dual i sabl e 
opt i cal . . . 

...in the underside 4 and the top side 5 of the carrier foil 3 are surface 
regions with different, rri cr oscopi cal I y fine relief structures 10 and 15 
respectively of optical gratings which can be separated by smooth regions 
46 and 47 respectively. The cover layer 9 contains visually easily 
discernible gaps 49 which are separated by surface portions 50 so... 

. . . SPECI FI CATI CN an opt i cal di f f r act i on st r uct ur e ar e sui t abl e f or exarrpl e 
for increasing the level of safeguard against forgery and for 
conspicuously identifying articles of all kinds and can be used in 
particular in relation to security and bond documents, passes, payment 
means and si rri I ar articles to be safeguarded. 

European patent specification EP 328 086 discloses an optical 
i nf or mat i on car r i er i n whi ch a f i r st hoi ogram is st or ed in a I ayer 
whi ch is rret al I i sed over its ent i r e surf ace , and a second hoi ogram i s 
stored in a partially metallised layer which is disposed thereover. The 
two holograms are arranged at a srral I spacing and are visible at 
di f f er ent vi ewi ng angl es. Ther e i s no cor r el at i on of any ki nd bet ween t he 
two holograms . An optical information carrier of that kind can be 
copied with conventional holographic methods. 

European patent specification EP 012 375 discloses an optical 
information carrier in which three grating layers with three colour 
corrponent i mages are arranged in rrut ual I y directly super i rrposed 
relationship. The production of that information carrier is expensive as 
the three grating layers rrust be arranged accurately so as to afford an 
i mage whi ch is sat i sf act or y f r om t he col our poi nt of vi ew. 

Br i t i sh pat ent speci f i cat i on GB 2 237 774 di scl oses pr oduct i on 
processes for holograms , in which two individual holograms are glued 
together or i n whi ch a print layer is applied directly over the 
hologram. Specific optical effects which could arise out of the 
interplay of the two holograms or the hoi ogram and the print layer are 
not di scussed. 

German laid-open application ( DE- CS) No. 23 50 109 discloses a... 

... 1 70 832 B1 speci f i es a hot - st arrpi ng f oi I corrpr i si ng a car r i er foil and a 
transfer layer detachable therefrom The transfer layer is a I am nat e 
of at least three layers , a first layer being indirect contact to 
the carrier foil, an adhesive layer to attach the transfer foil to a 
substrate and end cosed between the first layer and the adhesive 
layer a diffraction layer wi t h a hoi ographi cal I y effective pattern 
is provided. The first layer is composed of areas of a non transparent 
i nscr i babl e I acquer I ayer wi t h wi ndows f i I I ed wi t h a cl ear I acquer 
through which the hoi ogr aphi cal I y effective pattern is visible. 
The object of the present invention is to propose an optical 



information carrier which has optical security features that cannot be 
copied using holographic methods, and which can be easily produced in 
large numbers. That object is attained on... 

...addition, the shaped top side of the carrier foil structures is 

partially covered by cover layers forming a top structure and the cover 

layers are arranged in a pr edet er rri ned manner to store concealed 
opt i cal I y rrachi ne- r eadabl e i nf or mat i on. 
The i nvent i on. . . 

...optical effects. The optically effective structures 6, 7 can be formed 
by shaping microscopic or macroscopic relief structures i n t he 
underside and top side 4 and 5 respectively and/ or by applying... 

. . . A rri crol ens 19, i n t he present case a Fresnel I ens, i n t he conf i gurat i on 
of a macroscopic relief structure, is formed into the surface 5 as 
the structure 7 (Figure 1). Nine surf ace. .. t he relief structures 10 is 
incident on the phot odet ect or s of the reading device. The lacquer layer 
29 advantageously corrprises the same material as the carrier foil 3 so 
t hat it has. . . 

...same refractive index as the carrier foil 3. The concealed information 
is extremely difficult to copy , even with holographic methods. 

Fi gure 12 is a vi ew whi ch is not to seal e of an i ndi vi dual i sabl e 
opt i cal . . . 

...in the underside 4 and the top side 5 of the carrier foil 3 are surface 
regions with different, microscopically fine relief structures 10 and 15 
respectively of optical gratings which can be separated by smooth regions 
46 and 47 respectively. The cover layer 9 contains visually easily 
discernible gaps 49 which are separated by surface portions 50 so... 
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. . . SPECI Fl CATI CN graphi c el errant s I i ne art or i mages represent ed i n 

microscopic size in repeated regions of its surface relief structure. 
The device may be used in a nurrber of different applications, and it has 
particular applicability as an ant i - forgery security device on bank 
notes, credit cards , cheques, share certificates and other si rri I ar 
document s. 

Recent i rrpr overrent s in reproduction technology have made it easier for 
a person to forge a copy of a valuable docurrent . Various different 
types of security devices are available to protect against copying . 
Cne such type of security device is a hologram of the type which has 
been applied to VI SA( Tfv) ) ) and fvast er Car d( Tfv) ) ) credit cards since 
1984. Wien viewed under appropriate i I I urri nat i on conditions (best seen 
wi t h a poi nt I i ght source such as a si ngl e i ncandescent gl obe) , 
holograms generate an image which appears to change as the angle of 
observation changes. Wien not illuminated, the hologram as a si I ver 
appearance. hbl ograrrs provide protection against colour photocopying 
and si rri I ar reproductive techniques because such reproductive techniques 
cannot reproduce the ability to generate images which differ when viewed 
f rom di f f er ent angl es. 

hbl ograrrs are a rrerrber of a class of security devices referred to 
as optically variable devices (CVDs). Newer and more secure optically 
variable devices have been developed, including dot matrix hologram 
technology ( EPO 467 601 A2) , Kl NEGRAM; Tfv) ) ) technology (EP1 05099, 
EP330738, EP375833) as first used on. . . 

...Tfv))) travellers cheques and Hungarian bank notes in 1997. 

CVDs t ypi cal I y consi st of a t hi n I ayer of a met al I i sed f oi I appl i ed 
by means of an adhesive to a substrate . Atypical CVD appears silver in 
colour, and this can adversely affect the contrast in... 

...optically variable effects produced by the CVD, wi t h a resulting 
reduction i n t he degree of security afforded. 

fvbst CVDs can be sirrulated to some extent by holographic copying 
techniques. Wii I e holographic copying equipment is not as readily 
avai I abl e as col our phot ocopi ers, t he t echnol ogy i s avai I abl e to t he 
determined forger. Si rrul at i ons made using holographic copying 
typically do not incorporate all of the security features of original 
CVDs, and they typically have a lower quality, but they are often of 
sufficient quality to rri si ead unsuspecting members of the public. It is 
therefore desirable for security devices copied by holographic 
techniques to be obviously different from the original. 

It is an obj ect of t he pr esent i nvent i on to pr ovi de some i rrpr overrent s 
in security device technology. 

According to the present invention, there is provided a rri orographic 
devi ce havi ng a surf ace r el i ef st r uct ur e whi ch has a pi ur al i t y of 
r egi ons, 

wher ei n t he r egi ons i ncl ude gr ey seal e r egi ons. . . 

. . . t oo smal I t o be separ at el y r esol vabl e to t he human eye, but whi ch 
together generate a macroscopic graphic, line art or text image which 
can be observed by the human eye, 

each. . . 

...each structure type having diffuse scattering physical characteristics 
which provide a particular level of diffuse scattering of incident 
I i ght , 

the different grey scale region structure types having, by reason of 
t hei r di f f er i ng di f f use scat t er i ng. . . 

...line art or text image composed of different grey scales. 

The rri crographi c device has a surface relief structure which has a 
plurality of light scattering regions, each region having a nurrber of 
structures which scatter incident light in different directions, so 
that the region appears to an observer to be a particular... 

...the device to si rrul ate an optically invariable "printed" appearance, 
which is not capable of being copied by holographic techniques. 



The particular shade of brown or grey generated by a light scattering 
r egi on is... 

...the nurrber of scattering centres and feature sizes of those scattering 
centres within a given surface area. 

The particular resolution of the "printed" appearance depends upon the 
size of each scattering... 

...by 120 . ( rri cr o) . m or less. 

It is preferred that the device include both dif tractive surface 
relief structure regions and scattering regions, so that, under 
appr opr i at e i I I urri nat i on condi t i ons, bot h opt i cal I y var i abl e. . . 

...is i I I urn nat ed by a I i ght source and vi ewed by an observer , t he observer 
sees i n rracroscopi c f or m an i mage whi ch cor responds wi t h a rri cr oscopi c 
i mage r epr esent ed in t he surf ace rel i ef st r uct ur e of sorre or al I of t he 
r egi ons. 

It is preferred that the device also... 

...with a surface region of approximately 30 . (m cro).mx 30 . (rricro).m In 
a macr oscopi c i mage gener at ed by I i ght i I I urri nat i ng a surf ace r el i ef 
structure into which the rricroscopic pigeon shape... 

...pigeon shape has been errbossed into a large nurrber of different areas of 
the surface relief structure corresponding with the macroscopic shape 
of the pigeon, wherein each errbossi ng represents a single pixel of the 
macroscopic image, the result after i I I urri nat i on wi I I be a macroscopic 
image of the pigeon. This is of course a special case, and the dark image 



.regions are separate f r om di f f usel y scattering surface regions. However, 
it is possi bl e t hat a si ngl e surf ace regi on may i ncl ude bot h di f f use 
scat t er i ng and di f f r act i ve ef f ect s. A si ngl e regi on may be a hybr i d 
region which includes both periodic surface structure, which has 
di f f r act i ve ef f ect s, and gr aphi c el errent s, I i ne ar t or i mages whi ch have 
di f f use. . . 

. syrrbol s to generate an optical effect which includes both dif tractive 
and diffuse scattering corrponents. 

M cr ogr aphi c surface structure regions according to the invention 
have a nurrber of different practical applications including the 
f ol I owi ng: 

1. 1. They can be used as an additional level security feature which 
can be checked using high speed rricroscopic machine vision systems. 

2. 2. The non-periodic structure of the rri crogr aphi c regions means that 
holographic or contact copying of the structures is i rrpossi bl e to 

achi eve. 

3. 3. Because diffusely scattering rri crographi c regions are i rrpossi bl e 
to copy hoi ogr aphi cal I y , the differences in grey scale level of the 
rri cr ogr aphi c grey scale elements become indistinguishable on a copied 
device and therefore any macroscopic graphic feature constructed out of 
at least two types of rri cr ogr aphi c regions will be unobservable on the 
copi ed devi ce. 

4. 4. M cr ogr aphi c regions can therefore be used as a unique background 
opt i cal I y i nvar i abl e secur i t y f eat ur e on di f f r act i ve i mages or i gi nat ed 
using electron beam I i t hogr aphy techniques. 

5. 5. Because individual m orographic surface structures appear many 
hundreds or even thousands of t i rres as a background to the di f f r act i ve. . . 



. . . CLAI M3 B1 

1 . A rri cr ogr aphi c devi ce havi ng a surf ace rel i ef st r uct ur e whi ch has a 
pi ur al i t y of r egi ons, 

wher ei n the r egi ons i ncl ude gr ey seal e r egi ons whi ch. . . 

. . . t oo smal I t o be separ at el y r esol vabl e to t he human eye, but whi ch 

together generate a macroscopic graphic, line art or text image 
which can be observed by the human eye, 

each. . . 

...each structure type having diffuse scattering physical characteristics 



which provide a particular level of diffuse scattering of incident 
light , 

the different grey scale region structure types having, by reason of 
their di f f er i ng di f f use scat t er i ng. . . 

...and viewed by an observer from any direction whereby the grey scale 

regions generate the macroscopic graphic, line art or text image 
corrposed of different grey scales. 

2. A rri crographi c devi ce. . . 

...more graphic elements, line art or text images represented in 
mcroscopic size in its surface relief structure. 

3. A rri crographi c devi ce accordi ng to cl ai m 2 wherei n each rri croscopi c 

r egi on is of . . . 

...is i I I urn nat ed by a I i ght source and vi ewed by an observer , t he observer 
sees in macroscopic f or m an image which corresponds wi t h a 
mcroscopic image represented in the surface relief structure of 
sorre or all of the regions. 
7. A rri crographi c devi ce accordi ng to any. . . 
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. . . SPECI FI CATI CN wi t h r el at i vel y great prof i I e hei ght s has t he r esul t t hat 
t he gr at i ng st r uct ur e G3 can be copi ed hoi ographi cal I y onl y wi t h 
extreme difficulty. In general only syrrrret r i cal profile shapes, in 
particular sinusoidal shapes, can be achieved with holographic methods. 
I n t he event of i rri it at i on by means of holographic methods, 
i nt er modul at i on effects occur, which result i n t he known speckle 
patterns, as are known for exarrpl e from rainbow holograms . The result 
of t hose i nt er modul at i on ef f ect s is al so t hat an ent i r e r ange of ver y 
si i ght . . . 

...than wi t h an opt i rri sed grating structure GS. 

In addition, i n t he event of attenpts at copying by means of 
holographic methods i nt er modul at i on terms generally occur between the 



various diffraction orders of the grating structures GS. 



. . st r uct ur es GS ar e pr ef er abl y rri cr oscopi cal I y f i ne r el i ef st r uct ur es 
which are forrred for exarrpl e i n t he surface of a lacquer layer and 
whi ch ar e cover ed wi t h a pr ot ect i ve I acquer I ayer . A pr ef er abl y 
rret al I i c layer or also a dielectric layer with a high dif tractive 
index can be embedded between the lacquer layer and the protective 
lacquer layer , to enhance the brilliance. The di f f r act i on- ef f ect i ve 
r el i ef st r uct ur es ar e t her ef or e di sposed in t he i nt er f ace. . . 



height of about 600 nm. so that, as can be seen from Figure 4, the 
'' ~iht is di f f ract ed as uni f or rri y as possi bl e i nt o t he seven 
fraction orders j=-3, -2, -1, 0, 1... 



Mgi 

di f f 



. . sur f ace por t i on 12 cont ai ns a second gr at i ng st r uct ur e GS2 whi ch is al so 
pr oduced by t he super i rrposi t i on of t he f i r st gr at i ng . . . i n a 
pr edet er rri ned diffraction angle range as an achromatic surface. In other 
words, the polychromatic light is diffracted virtually independently 
of the wavelength ( I arrbda) i nt o a given diffraction angle range. Colour 
ef f ect s whi ch. . . 



. . . CLAI MS wi t h i nci dent pol ychr orrat i c I i ght (1) t he sur f ace por t i ons (11; 
12; 22; 23; 40 t o 45) light up i n diffracted light (2) or 
becorre dark upon rotary and/ or tilting rroverrent depending on the 
direction of observation defined by the observer's eye, wherein 

at least the relief structure of the first surface portion (11; 
22; 40) is forrred by a super i rrposi t i on GS1 of at least a first 
gr at i ng G1 and a second gr at i ng G2, wi t h associ at ed. . . 

...where m n denote the respective order of diffraction, 

the diffraction property of the superimposed relief structure of 
the first surface portion (11; 22; 40) is deterrrined by the sum/ector 
km . . i I I urn nat ed with incident polychromatic light (1) the surface 
portions (40; 41; 42; 43; 44; 45) light up i n diffracted light 
(2) or becorre dark upon rotary and/ or tilting rroverrent depending on 
t he di r ect i on of . . . 

...41; 42; 43; 44; 45) have a different grating structure GS( u) forrred as a 
super i rrposi t i on of a first grating G1 wi t h an associated grating 
vector krr))(G1) being the sarre. . . 
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. . . SPECI Fl CATI CN nar r ower surf ace por t i ons whi ch ar e ar r anged i n par al I el 
side- by- side relationship, with the same angle of inclination 
(alphajl)) and (alpha) 2)) respectively. This organisation which replaces 
the original surface portion is a relief structure and in cr oss- sect i on 
i s of a sawt oot h- shaped pr of i I e whose gr at i ng per i od and pr of i I e hei ght 
are matched to each other in such away that the light diffracted at 
t he sawt oot h-shaped prof i I e of t he rel i ef st r uct ure behaves in a f i rst 
appr oxi mat i on si rri I ar I y. . . t o t he vi ewer as al ways r errai ni ng I i t whi t e or 
in other words as an achromatic surface . 

The concentration of the diffracted light i nt o a closely defined angle 
range (psi) causes the... 

...large angle range. In addition the grating with such a large profile 
height cannot be copied wi t h a holographic contact copy to produce 
a surface relief as with the holographic contact copy the profile 
height of the relief, for example resulting in photoresist, would 
typically be only about 0. 1 t o 0. 2( rru) m In addition other forms of the 
holographic copy procedure for producing a surface relief (see for 
example the description of the contact copy process and the two-step 
process in S. P. IvcGrew, Hologram Counterfeiting: Problems and 
Solutions, SPI E vol . 1210 Optical Security and Ant i count erf ei t i ng 
Systems 1990) also involve losing the pronounced asyrrrretry of the grating 
st r uct ure, whi ch. . . 

...in gr eat er det ai I her ei naf t er wi t h r ef er ence to t he dr awi ng in whi ch: 
Figure 3 shows a surface pattern, 

Figure 4 shows three representations of graphic configuration, 
Figure 5 shows the surface pat t er n i n t he f or m of a composite I arri nat e 
with surface portions having a grating structure of a sawt oot h- shaped 
prof i I e shape, 

Figure 6 shows det ai I s. . . 1 55/ 1 . 5 = 0.1 ( rru) m i f the gratings are covered 
with the lacquer layer 16 (Figure 5) with a refractive index n = 1.5. 
The two grating structures are arranged i n t he surface portions 3 
(Figure 3) which belong t o t he representation 6. I n t he case of 
holographic copying processes at least the diffraction angles (theta) 
of the two grating structures change in different... 
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. . SPECI Fl CATI CN B1 

The invention relates to authenticated items such as security 
documents, for example banknotes, and to security devices for fixing 
to articles to provide authentication and protection against fraudulent 
reproduction of the article. 

Cpt i cal I y variable devices such as hoi ograrre and diffraction 
patterns are used widely on financial transaction cards and the like 
for authentication purposes and protection against fraudulent 
reproduction. Banknotes bearing single holographic images have been 
issued by a f ew countries including Australia and Austria. The use of 
such devices on substrates such as banknotes which flex during 
handling has been relatively I i rri t ed, however. This lirritation is... 

..a nurrber of reasons and includes the aesthetic requirement for flatness 
r equi r ed f or vi ewi ng a hoi ogram of a corrpl et e obi ect , whi ch i s 
gener al I y di f f i cul t to achi eve wi t h a f I exi bl e subst r at e such as a 
banknote which is regularly crurrped in use. 

A f urt her I i rri t at i on ar i ses f rom t he uneven, f i brous st ruct ur e of 
paper substrates which causes rri nut e local contouring effects to be 
irrparted to hot st arrped hoi ograrre . 

V\O90/ 07133 published on the 28th June 1990 describes the crinkling 
problems which are encountered... 

..is created to overcome the problem 

US-A-4568141 also addresses the pr obi errs of providing security 
devices on documents and in particular the problems arising from the 
crumpling of such document s. .. a her diffraction effects make use of 
di f f r act i on gr at i ngs wi t h i r r egul ar line spaci ngs t o achi eve obj ect 
holograms and computer generated diffracting patterns; while further 
diffraction effects include dif tractive rrosai cs of complementary areas 

. . of di f f r act i ve gr at i ngs. 

The symbol gener at i ng el ement if di f f r act i ve wi I I nor mal I y be an 
optically diffracting surface relief pattern replicated i nt o a 
material such as a transparent polymeric corrposi t i on with such a 
transmission hologram made viewable in reflection by the provision of 
a reflective layer such as a corrpl et e layer of conforming met al 
which provides rri r r or reflectivity and opacity. The diffractive 
structure may also be rendered partially transparent so that for 
example any underlying security printing can be observed, by treating 
t he r el i ef pat t er ned surf ace wi t h a ver y t hi n ( e. g. a quar t er whi t e 
light wavelength) thickness of metal, providing... 

..interfering structures such as mil t i I ayer interference coatings of for 
exarrpl e the dielectric type (having alternating layers of materials 
exhi bi t i ng I ow and hi gh r ef r act i ve i ndi ces) and t he met al - di el ect r i c 
t ype ( havi ng a. . . 



..off axis laser interference recording so that diffracting graphical 
patterns can be formed or object hoi ograrre can be eventually 



reconstructed. After holographic origination is corrpl et ed on the 
optical bench the photoresist surface is then developed to provide a 
surface relief pattern which is generally replicated by 
el ect r of or rri ng a nickel plate on the photoresist surface . This nickel 
replica can then be used directly or more corrrronl y indirectly to 
produce further generations of replicas which are used to irrpart the 
three di rrensi onal diffracting surface into the polymeric layer . The 
layer rrust then be treated, eg rret al I i sed, although thinly rret al I i sed 
plastic may itself be errbossed. Alternatively diffracting surface 
replication may be achieved by radiation curing of monomers with 
subsequent rret al I i sat i on. Errbossed t her rropl ast i c f i I rrs may be coat ed 
with heat act i vat abl e adhesi ves and applied to the substrate under 
pressure optionally wi t h a graphically outlined blocking dye so as to 
achi eve t r ansf er of . . . Usi ng pi ai n di f f r act i on gr at i ngs t he r ai nbow col our 
variation of the syrrbol s which occurs as the angle of inclination is 
changed may be repeated as higher orders of light diffraction occur. 

Figure 18 illustrates the relationship between the viewing angle of 
inclination and the angle of rotation for two, superposed syrrbol s. 
Fi gur e 18 i I I ust r at es t he banknot e 1 and a pai r . . . or pr essur e sensi t i ve 
adhesive and the finished security device can then be applied to a 
substrate by hot starrping using, for example, shaped blocking dies. As 
expl ai ned above, there is little damage t o t he errbossi ng or 
rret al I i sat i on during the hot starrping process providing the substrate 
pr esent s a sui t abl e r ecei vi ng surf ace . For exarrpl e, i nt agl i o pr i nt ed 
banknotes have been found to be sufficiently corrpact ed to receive 
security devices using a hot starrping technique but in addition or 
alternatively the substrate could be varnished. In the preferred 
exarrpl es, a hot starrping foil is provided carrying a rrul t i pi i ci t y of 
syrrbol s which are then hot blocked on to the surface to be secured . 
The hot starrping foil may errpl oy sets of syrrbol s which have to be 
appl i ed in r egi st er wi t h a f eat ur e on the subst r at e . Al t er nat i vel y a 
so-called generic pattern of closely repeating images which have not be 
posi t i oned. . . 

...devices be in the f or m of hot starrping foils as described above but in 
addition hoi ogr aphi cal I y t r eat ed t r ansf er foils, t apes wi t h adhesi ve 
backing such as transferred pressure sensitive adhesive backing, threads 
and ribbons (such as security document e.g. "windowed" bank note 
threads) and tapes of label stock in which the... 

...to be flattened out carefully prior to viewing. 

I n t he case of errbodi rrent s which include holograms eg. of objects, 
the holograms should reconstruct in white light. Such white light 
vi ewabl e hoi ogr airs, somet i mes cal I ed r ai nbow hoi ogr arrs, are... 



. . . CLAI MS of t he syrrbol s pr esent a t hr ee- di mensi onal object (40) i n t he 
f or m of an object hologram. 

21. An authenticated i t em accor di ng to any of the preceding cl ai rrs, 
wherein the i t em corrpr i ses a security document. 

22. An i t em accordi ng to claim 21, wherein the security document is a 
banknot e. 

23. A security device for rrounting to an article to be authenticated, 
the device corrpr i sing an authenticated item.. 

... corrpr i ses heat or pressure sensitive adhesive to enable the device to 
be fixed to a surface of the article. 
25. A devi ce accor di ng to cl ai m 23 or cl ai m 24, wher ei n t he. . . 
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Hoi ogr arrrre di ff us de r ef I exi on, hoi ogr arrrre pour f i 1 1 r e col or e hoi ogr aphi que 
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. . . SPECI Fl CATI CN be possi bl e. 

As can be seen from the foregoing explanations, the aforesaid 
reflection type diffuse hologram of the present invention is fabricated 
by the incidence of diffuse light diffusing within the desired angle 
r ange and par al I el I i ght on bot h si des of a vol urre hoi ogr am - r ecor di ng 
photosensitive material wherein they interfere. It is thus possible to 
prevent light from a and making bright displays and indications possible. 
Si nee t he di f f usi ng pi at e is a vol urre hoi ogram , it i s f urt her possi bl e 
to achieve easy fabrication of diffusing plates having given 
characteristics by replication . 

Reference will then be made to a specific example of a reflection type 
of di r ect - vi ew col or display device making use of the hologram color 
filter according t o t he present invention. 

Figure 8 is a sectional schemat i c of one errbodi ment of a reflection 
t ype of di r ect - vi ew col or di spl ay devi ce const r uct ed usi ng a hologram 
color filter, for instance, one shown in Figure 28. As illustrated, a 
hoi ogram col or f i I t er 55 is spaced away f rom a si de of a t r ansrri ssi on 
t ype spat i al I i ght . . . 

...reflection type hoi ogr am 30 whi ch wi I I be described at great length, 
wi t h a I i ght - absor bi ng I ayer 35 mount ed on t he back si de of t he 
hoi ogr am 30. A bl ack mat r i x 54 i s. . . grat i ng spaci ng, but di f f er i n t er ms 
of t he i ncl i nat i on of gr at i ng surf ace ( f r i nge surf ace) . The angl e of 
inclination , and the direction of grating surface can be freely 
selected. Incident light is diffracted by the Bragg grating 103 in a 
di r ect i on in whi ch t he angl e of i nci dence, and. . . r ef er ence wi I I be made 
to how t o record the Bragg grating 103 having varying grating surface 
spacing, and inclination for each pixel 102, i.e., how t o fabricate the 
hoi ogram - r ecor ded rredi urn of the present invention. Broadly speaking, 
this is achieved by four mat hods, the first one wherein the rredi urn i s 
fabricated from a corrput er - gener at ed hologram ( CGH) by replication , 
the second wherein the rredi urn i s fabricated by use of a mask ...the 
Bragg grating while two coherent light beans are moved relatively with 
respect to a hoi ogram - r ecor di ng rredi urn 

Several approaches may be envisaged t o t he CGH replication method. A 
CGH of t he r el i ef t ype is in i t sel f f abr i cat ed by usi ng a corrput er . . . 

... al one in a gi ven di r ect i on, and dr awi ng t he i nt er f er ence f r i nges on a 



glass or other substrate with an electron beamresist coated thereon by 
use of an electron beam for instance... 



...reflection or transmission type, too, may be fabricated. 

According to the first approach, a vol urre hologram photosensitive 
material 107 such as a phot opol yrrer is stacked on a reflection type CGH 
106... 
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hal f - m r r or 
reaching the eye 153 of the 
ver. So, the observer views the external field... 



. . t he di spl ay i mage over I appi ng t hereon. 

Further, an optical el errent can be used in the reflecting surface of 
the prism This is exerrpl i f i ed as disclosed in, for exarrpl e, Japanese 
Lai d- Cpen Pat ent . . . 

..a head receives the light from a serri conduct or laser, then reflects it 
from the Fresnel surface or hologram surface to form an image on a 
disk, and then conducts the reflected light from the... 

..for the reflecting mirrors becomes very corrpl i cat ed in structure. It is 
also very difficult to secure the acceptable mount tolerance. 

It should be also noted that the prior -known reflecting type... 
condi t i ons ar e sat i sf i ed: ( For mil a orri 1 1 ed) ( For mil a oni it t ed) 
(For rail a orri 1 1 ed) (For mil a oni 1 1 ed) where ( t het a) is an angle of 
inclination of the first curved reflecting surface with respect to the 
reference axis and d is the distance between the center of the stop 
and the first curved reflecting surface as measured along the 
r ef er ence axi s; 

All design par arret ers are so determined t hat ... condi t i ons are 
sat i sf i ed: ( For mil a orri 1 1 ed) ( For rail a oni 1 1 ed) ( For mil a orri 1 1 ed) 
(For roil a orri 1 1 ed) where ( t het a) is an angle of inclination of the 
first curved reflecting surface with respect to the reference axis and 
d is the distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 

All design parameters are so determined that... 

. . condi t i ons ar e sat i sf i ed: ( For mil a orri 1 1 ed) ( For rail a orri 1 1 ed) 
(For mil a omitted) (For mil a omitted) where (theta) is an angle of 
inclination of the first curved reflecting surface with respect to the 
reference axis and d is the distance between the center of the stop 
and the first curved reflecting surface as measured along the 
r ef er ence axi s; 

All design parameters are so determined that... 

. . SPECI Fl CATI CN a prism Pb, t hen penet r at es t he par abol oi dal hal f-rri rror 
152 and then exits from the surface 157, reaching the eye 153 of the 
observer. So, the observer views the external field... 

..the di spl ay i mage over I appi ng t her eon. 

Further, an optical el errent can be used in the reflecting surface of 
the prism This is exemplified as disclosed in, for exarrpl e, Japanese 
Lai d- Cpen Pat ent . . . 

. . a head r ecei ves t he I i ght f r om a seni conduct or I aser , t hen r ef I ect s it 
from the Fresnel surface or hologram surface to for man image on a 
disk, and then conducts the reflected light from the... 

..for the reflecting rrirrors becomes very corrpl i cat ed in structure. It is 
also very difficult to secure the acceptable mount tolerance. 

It should be also noted that the prior -known reflecting type. ..and t, 
wher ei n, put t i ng and def i ni ng t he f ol I owi ng condi t i ons ar e sat i sf i ed: 
where (theta) is an angle of inclination of the first curved 
reflecting surface with respect to the reference axis and d is the 
distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 

Al I desi gn par arret ers ar e so det er rri ned t hat . . . and t , wher ei n, put t i ng 
and def i ni ng t he foil owi ng condi t i ons ar e sat i sf i ed: wher e ( t het a) i s an 
angl e of i ncl i nat i on of t he f i r st cur ved r ef I ect i ng surf ace wi t h 
respect t o t he reference axis and d is the distance between the center 
of the stop and the first curved reflecting surface as measured along 
t he r ef er ence axi s; 

All design parameters are so det er ni ned that... 

. . and t , wher ei n, put t i ng and def i ni ng the f ol I owi ng condi t i ons ar e 
satisfied: where (theta) is an angle of inclination of the first 
curved reflecting surface with respect to the reference axis and d is the 
distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 
All design parameters are so determined that... 

. . CLAI M3 condi t i ons ar e sat i sf i ed: ( For roil a orri 1 1 ed) ( For roil a orri 1 1 ed) 
( For roil a orri 1 1 ed) ( For roil a oni 1 1 ed) where (theta) i s an angle of 
i ncl i nat i on of sai d f i r st cur ved r ef I ect i ng sur f ace wi t h r espect t o 



the reference axis and d is the distance between the center of 
said stop and said first curved reflecting surface as treasured 
along the reference axis. 

6. An optical syst em of reflecting t ype. . . condi t i ons are satisfied: 
( For rrul a oni it t ed) ( For rail a orri 1 1 ed) ( For rail a orri 1 1 ed) ( For rail a 
orri 1 1 ed) where (theta) is an angle of inclination of said first 
curved reflecting surface with respect t o t he reference axis and d 
i s t he distance between the center of said stop and said first 
curved reflecting surface as measured along the reference axis. 

26. An optical syst em of reflecting type... 

. . . condi t i ons ar e sat i sf i ed: ( For rail a orri 1 1 ed) ( For rail a orri 1 1 ed) 

( For rrul a orri it t ed) ( For rail a orri 1 1 ed) where (theta) i s an angle of 
i ncl i nat i on of sai d f i r st cur ved r ef I ect i ng sur f ace wi t h r espect t o 
the reference axis and d is the distance between the center of 
said stop and said first curved reflecting surface as measured 
along the reference axis. 
38. An optical syst em of reflecting type... 

. . . CLAI M3 t , and wher ei n, put t i ng and def i ni ng t he foil owi ng condi t i ons ar e 
satisfied: where (theta) is an angle of inclination of said first 
curved reflecting surface with respect to the reference axis and d is 
the distance between the center of said stop (R1) and said first 
curved reflecting surface as measured along the reference axis. 
6. An optical syst em of reflecting type... 

26/3, K/20 (Item20 fromfile: 348) 

Dl ALOG( R) Fi I e 348: EUROPEAN PATENTS 

(c) 2008 European Patent Office. All rts. reserv. 

00557790 

OPTI GAL BEAM SCANNI NG APPARATUS, AND METHOD FOR IvANUFACTURI NG STATI OMARY 

HOLOGRAM PLATE, AND HOLOGRAM ROTOR 
OPTI SCHES ABTASTGERAT, HERSTELLLNGSVERFAHREN FUR STATI ONARE HOLOGRAMvPLATTE 

UND HOLOGRAPH! SChER ROTOR 
APPAREI L DE BALAYAGE A FAI SCEAU OPTI CUE, PROCEDE DE FABRI GATI ON D UNE 

PLAQUE HOLOGRAPH! CUE I MvDBI LE ET CORPS ROTATI F HOLOGRAPH CUE 
PATENT ASSI GNEE: 

FUJI TSU LI M TED, (21 1460), 1015, Karri kodanaka, Nakahara-ku, Kawasaki - shi , 
Kanagawa211, (JP), (Proprietor desi gnat ed st at es: all) 
I NVENTCR: 

HASEGAV\A, Shi nya, Fuj i t su Li rri t ed, 1015, Karri kodanaka Nakahar a- ku 

Kawasaki - shi , Kanagawa 211, (J P) 
KAYASHI M\ Shi geo, Fujitsu Li rri t ed, 1015, Karri kodanaka Nakahara-ku 

Kawasaki - shi , Kanagawa 211, (JP) 
IvAEDA, Satoshi, Fuj i t su Li rri t ed, 1015, Karri kodanakaNakahar a- ku 

Kawasaki - shi , Kanagawa 211, (JP) 
I WVTA, Shigetake, Fujitsu Li rri t ed, 1015, Karri kodanaka Nakahara-ku 

Kawasaki - shi , Kanagawa 211, (JP) 
YAIVAQ SHI , Furri o, Fuj i t su Li rri it ed, 1015, Karri kodanaka Nakahar a- ku 

Kawasaki - shi , Kanagawa 211, (JP) 
NAKASHI IvA, Masato, Fujitsu Li rri t ed, 1015, Karri kodanaka Nakahara-ku 

Kawasaki - shi , Kanagawa 211, (JP) 
ARI TAKE, Hirokazu, Fuj i t su Li rri t ed, 1015, Karri kodanaka Nakahar a- ku 

Kawasaki - shi , Kanagawa 211, (JP) 
HCKARI , Marroru, Fujitsu Li rri t ed, 1015, Karri kodanakaNakahar a- ku 
Kawasaki - shi , Kanagawa 211, (JP) 
LEGAL REPRESENTATI VE: 

St ebbing, Timothy Charles et al (59641), Hasel t i ne Lake & Co. , Irrperial 
House, 15- 19 Ki ngsway, London VC2B 6UD, ( G3) 
PATENT (CC, No, Kind, Date): EP 532760 A1 930324 ( Basi c) 
EP 532760 A1 950419 
EP 532760 B1 011128 
WD 9217808 921015 
APPLI CATI CN ( CC, No, Date): EP 92907344 920326; WD92JP371 920326 
PRIORITY (CC, No, Date): JP 9162961 910327; J P 91 1 40205 91 061 2; JP 91275271 
911023; JP 91277497 911024; JP 91277498 911024; JP 91277499 911024; JP 
91277500 911024; JP 91320162 911204 
DESI GNATED STATES: DE; FR; GB 
RELATED Dl VI SI CNAL NUM3ER( S) - PN ( AN) : 
EP 1116980 (EP 2001105458) 



EP 1116981 (EP 2001105459) 

EP 1111428 (EP 2001105460) 

EP 1122578 (EP 2001105461) 

EP 1111429 (EP 2001105462) 

EP 1111430 (EP 2001105463) 

EP 1111431 (EP 2001105464) 

EP 1111432 (EP 2001105465) 

EP 1111433 (EP 2001105466) 

EP 1111434 (EP 2001105468) 
I NTERNATI CNAL PATENT CLASS ( V7) : QD2B-026/ 10 
ABSTRACT WORD COUNT: 333 

LANGUAGE ( Publ i cat i on, Pr ocedur al , Appl i cat i on) : English; English; Japanese 
FULLTEXT AVAI LABI LI TY: 

Available Text Language Update W>rd Count 

CLAI M3 A (English) EPABF1 15261 

CLAI MS B (English) 200148 1426 

CLAI M3 B (German) 200148 1340 

CLAI M3 B (French) 200148 1636 

SPEC A (English) EPABF1 29598 

SPEC B (English) 200148 6098 
Total word count - document A 44864 
Total word count - document B 10500 
Total word count - documents A + B 55364 

...ABSTRACT the increase and change of the di arret er of a scanning beam 
uneven rotation of a hologram rotating body, the positional changes in 
the directions of rrai n and subscanni ngs by the rrode. . . 

... a semi - conduct or I aser , and the deterioration of the par al I el i sm of t he 
base of the hologram rotating body, etc., which mar the resolution and 
i npede the cost reduction of a hologram scanner. The apparatus uses 
only the holograms that are duplicated in large quantities, without 
using auxiliary optical systems such as optical lenses and mirrors with 

..lengths, the weighting being conducted for each of scanning points on 
the entire i mage- f or rri ng surface (4). Cne of the two optical path 
' - I i ght beam on t he. . . 

. . . SPECI Fl CATI ON be I arge. Thi s enl arges t he angl e i nci dent on t he f i xed 
hoi ogr am pi at e 20, causing the diffracted light to bend too rruch 
toward the center given the sarre spatial frequency, with the result 
that the linearity exhibits a degradation, as... 
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. . . SPECI Fl CATI CN 71 a is di f f r act ed by t he hoi ogr am 1 50 t owar d t he 

r ef I ect i ng sur f ace 72 whi ch r ef I ect s t he di f f ract ed I i ght downward at 
an angl e det er rri ned by t he i ncl i nat i on angl e ( DELTA) o of t he 
reflecting surface 72, so that the light is finally em 1 1 ed from.. 
Application Serial No. 467.773. 

Figure 28 shows an exarrpl e of how t o produce a hologram used i n t he 
present invention, i n whi ch a master hologram with 2740/ rrrr( sup 2) of 
equi-pitch gratings is first f or rred by interference exposure... 

...of coherent light (plane waves at 41. 9( degree) and - 41 . 9( degr ee) ) . Then, 
a copy hologram plate 201 wi t h a photosensitive layer on which a 
copy hologram is to be f or rred is located bel ow t he master hologram 
200 through an index matching liquid (e.g. xylene or ethyl alcohol, etc.) 
203. Wien the master hologram is copied on the photosensitive layer 
of the copy hologram plate to form a copy hologram, the copying 

light 207 is incident upon the master hologram 200 at different 
incident angles (theta)( sub(c )) ( x) , which are properly selected to be 
opt i rrurn depending on the position x of the master hologram 200. Such 
light having different incident angles can be easily created, for 
exarrpl e, by a. . . 



SPECI Fl CATI CN 71a is di ff r act ed by the hoi ogr am 150 toward the 
reflecting surface 72 which reflects the diffracted light downward 
at an angle determined by the inclination angle ( DELTA) (o slash) 
of the reflecting surface 72, so that the light is finally em 1 1 ed. 



Application Serial No. 467.773. 

Figure 28 shows an exarrpl e of how t o produce a hologram used i n t he 
present invention, i n whi ch a mast er hologram with 2740/ rrrr( sup 2) of 
equi-pitch gratings is first forrred by interference exposure.. 



...of coherent light (plane waves at 41. 9( degree) and - 41 . 9( degr ee) ) . 

Then, a copy hologram plate 201 wi t h a photosensitive layer on which 
a copy hologram is to be forrred is located bel ow t he master 
hologram 200 through an index matching liquid (e.g. xylene or ethyl 
alcohol, etc.) 203. Wien the master hologram is copied on the 
photosensitive layer of the copy hologram plate to form a copy 

hologram, the copying light 207 is incident upon the master 
hologram 200 at different incident angles (theta)( sub(c)) (x), which 
are properly selected to be opt i rrurn depending on the position x of the 
master hologram 200. Such light having different incident angles can 
be easily created, for exarrpl e, by a... 
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. . . ABSTRACT A1 

The met hod of producing a decorative surface structure corrprises the 
steps of making a rret al I i c master model of the required surface where a 

rracroscopi c rel i ef is corrbi ned wi t h one or more el errent s car r yi ng a 
macroscopic relief pat t er n i n t he f or m of holographic or diffracting 
structures, forming a casting of the surface of the master model in a 
sui t abl e pol yrrer i c mat er i al , appl yi ng a thin conduct i ng I ayer t o t he 
surface of the casting, and then el ect r of or rri ng the pol yrrer ic casting to 
produce a rret al I i c repl i ca of t he desi red surf ace . 

I n t he decorative surface structure formed by the master model and 
casting steps described, the application of the thin conducting layer 
provides the decorative effect, and the casting with its conducting 
layer provides the decorative surface structure. 

A t hus decorated surface , for exarrpl e a watch face, has an improved 
quality and range of decorations as well... 

. . . SPECI Fl CATI CN rrachi ni ng to achi eve a decor at i ve or ut i I i t ar i an ef f ect . 
As an exarrpl e of such an enhanced surface we here consider a watch 
f ace. 

It is known that watch faces can be produced by traditional rret hods of 
printing and engraving onto plane surfaces . It i s al so known that 
enhancement of such a product can be obtained by the... 

...process whereby a master model of the watch face is made - corrmonl y in 
rret a I -, plastic copies of this master are produced by a process such 
as casting, and subsequent el ect r of or rred metal copies are made from the 
plastic i nt er rredi at e. This el ect r of or rri ng process allows considerable 
product enhancement because relief... 

...for example raised numerals) can be incorporated into the master model, 
and are thus also copied onto the subsequent electroform 

It i s al so known that decorative effect and surface enhancement can 
be achieved by means of certain types of hologram and dif tractive 
pattern. The so-called errbossed hologram, and a rrul t i pi i ci t y of 
decorative diffraction foils use the presence of a rri cr o- r el i ef structure 
on a surface to create a surface enhancement which is based on 
optical diffraction and not on the properties of coloured inks, pi grrent s 
etc. Such errbossed surfaces may be further enhanced by the application 
of a t hi n rret al layer (for exarrpl e vacuum coat ed al urn ni urn) . Products 
such as the errbossed hoi ogr am and di f f r act i on f oi I are avai I abl e in 
todays marketplace i n t he f or m of t hi n pi ast i c f oi I s. . . 

...have been errbossed using a suitably made embossing master carrying the 
dif tractive information as a surface relief structure. 

It i s t he object of the present invention to i rrprove the quality and 
the range of the decoration of surfaces . 



This object is attained, according t o t he invention, by corrbi ni ng the 
el ect r of or rri ng process used to... 

...watch face as described above, with the presence over all or part of the 
required surface of holographic or dif tractive patterns in the form of 
rri cr o r el i ef st r uct ur es. 

A met hod wi I I be descr i bed bel ow by way of an exarrpl e f or pr oduci ng 
decorated surfaces . 

First, a holographic or diffractive relief pattern is formed in a metal 
surface whereby this step may itself involve producing an el ect r of or med 
copy of a holographic or diffractive relief pattern recorded using 
laser technology on a photosensitive surface . 

All or parts of this met a I relief pattern are then incorporated i nt o a 
mast er model of the f i nal I y r equi r ed wat ch f ace. I n gener al , this mast er 
model will also include non- holographic or non- di f f r act i ve areas and 
elements to provide macroscopic relief effects and surface texturing, 
and utilitarian features such as apertures for the date wheel and driving 
axles for the hands. Several different holographic or diffractive 
elements may be incorporated into different areas of the same watch face. 

Castings in a polymer system are produced of the master model surface 

These castings are coated with a suitable electrically conducting 
I ayer , pr ef er ent i al I y I ess t han 1 00 nm, and t hen in a sui t abl e hoi der , 
are el ect r of or med to provide replicas of the original master model 
surface . It is convenient and econorri c to use copper as the 
el ect r of or rri ng met al . 

The el ect r of or rred watch faces are then finished by applying a further 
decorative layer to the replica surface , for exarrpl e of gol d i n a 
thin layer of less than 100 nm and various metal finishing operations 
such as starrpi ng to the... 

... of t he desi r ed f i nal surf ace. A sui t abl e decor at i ve finish can t hen be 

applied t o t he surface of the pol yrrer casting, for exarrpl e a vacuum 
evaporated gold layer , and final operations such as st arrpi ng to size or 

trim-ring can be per for rred. Again, a... 

...this i nvent i on. 

The i nvent i on descr i bed her e i s not I i rri t ed t o wat ch f aces, but 
includes rret al surfaces where an enhancement is required. As an 
additional feature the technology described here provides a security 
feature which can protect the surface of an object into which such a 
surface is intimately combined, against si rrul at i on by conventional 
printing or engraving rret hods. 

The technology can be... 

...jewelry to provide product enhancement, to medals and coi n- 1 i ke i t errs 
where the inclusion of holographic or diffractive surface elements 
can provide both enhancement and proof of authenticity, and to general 
met al obj ect s whi ch. . . 

...be produced using an el ect r of or rri ng technique and which can be enhanced 
by t he i ncl usi on of hoi ogr aphi c and di f f r act i ve ef f ect s. 



. . . CLAI M3 B1 

1 . A met hod f or f or rri ng decor at i ve surf ace st r uct ur e by maki ng a 
metallic master model of the required surface where a macroscopic 
rel i ef . . . 

. . . corrbi ned wi t h one or more el ement s carryi ng a rracroscopi c r el i ef pat t ern 
in the f or m of holographic or diffracting structures, forrring a 
casting of the surface of the master model in a... 

...the surface of the casting, and then el ect r of or rri ng the polymeric 
casting to produce a metallic replica of the desired surface. 

2. The met hod of cl ai m 1 t o whi ch an addi t i onal thin... 

. . . model and cast i ng st eps descr i bed in cl ai m 1 wher e t he appl i cat i on of 
the thin conduct i ng I ayer pr ovi des t he decor at i ve ef f ect , and t he 
casting with its conducting layer provides t he decor at i ve surface 
st r uct ur e. 



4. The rret al I i c master model of the required decorative surface 

st r uct ur e made accor di ng t o cl ai m 1 or 2 wher e t he macr oscopi c r el i ef 
regions have been forrred by conventional machining operations, and 
the holographic or diffracting elements are themselves in the form 
of an el ect r of or rred replica of an optically recorded holographic 
or dif tractive microscopic relief structure recorded using the 
interference between coherent wave-fronts on a suitable 
photosensitive recording medium 

5. A decor at i ve surf ace st r uct ur e accor di ng to cl ai m 3 in t he f or m 
of a wat ch f ace. 

6. A decorative surface st r uct ur e accor di ng t o cl ai m 3 which 
provides the decorative part of a piece of jewelry... 

. . . st r uct ur e accor di ng t o cl ai m 3 i n t he f or m of a rredal I i on or coi n. 

8. The surface st ruct ure made accor di ng to cl ai m 1 or 2 where t he 
rol e of the holographic or dif tractive elements incorporated into 
the surfcace is to provide a security feature to guard against the 
si rail at i on of a sirrilar surf ace by convent i onal pr i nt i ng or non- 
holographic or non- di f f r act i ve f i ni shi ng methods. 
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. . . SPECI FI CATI CN mar k ( * ) . I n t hi s case, t he f abr i cat i ng wavel engt h i s 
( I arrbda) ( sub 1) (488 nm Ar laser), and the parameters of concave 
I ens 9 ar e; I ens t hi ckness DQ = 20. 99 mm, r ef r act i ve i ndex 1 . 552 
(wavelength 488 nrr) , curvature R(sub 2) = 65 rrm incident position 
y(sub 2) = 16.71 rrm distance from an incident focus to an optical axis 
y(sub 3) = 28.06 rrm incident focal length f(sub 2) = 112.3 rrm 
inclination angle a = 1 7. 7( degr ee) , distance from the concave lens 9 



to a hoi ogr am phot osensi t i ve sur f ace. . . par arret er s are set as follows: a = 

10 rrrn a( sub(y)) = 50.82 run an inclination angle (theta) = 

1 7. 03( degr ee) , and an outgoing angle of the diffracted wave 126 of the... 

...is to prevent the scanning characteristics f rom det er i or at i ng due to a 
variation of the wavelength of the serri conduct or laser. 
(Concrete Design Par arret ers of Embodiment of Invention (Fig. 8)) 

The design parameters of the aberration correcting holographic lens 
112 in the laser beam scanner will be described... 

...and the reference wave 116 are the Ar laser beams of wavelength 
( I arrbda) ( sub 1) = 488 nm . For the concave lens 111, a material is 
BK7, a r ef r act i ve i ndex at wavel engt h ( I arrbda) ( sub 1 ) bei ng N = 1 . 522, a 
center thickness being D = 20. 99 rrm. a curvature being R = 65 rrm an 
i ncl i nat i on angl e wi t h r espect t o t he hoi ogr am subst r at e 12 bei ng a = 
1 6. 95( degr ee) , ( I i t er s) ( sub 2. . . t o a mot or ( not shown) . A pi ur al i t y of 
hoi ogr am f acet s is forrred on an upper surface of the holographic disc 
802. Ten facets are forrred in this particular errbodi rrent . 805 designates 



...in cooper at i on wi t h a rri r r or 806. A serri conduct or I aser devi ce 807 i s 
attached to a support block 815. A laser beam from the serri conduct or 
I aser devi ce 807 i s, as shown by. . . 

...disc 802. The laser beam i s diffracted by each facet 804 of the 

holographic disc 802 , and then reflected by a rri r r or 810 to forma 
scanning beam whi ch irradiates a phot oconduct or drum 811. 

The attaching portion of the aberration correction holographic lens 
809 is explosively illustrated in Fig. 41 . The serri conduct or laser 
device 807 is secured to an L- shaped attachment piece 812 by screws. 
801 designates lead t er rri nal pins of the serri conduct or laser device. The 

attachment piece 812 is installed in a groove 816 of an L-shaped 
holder 814. An opening 820 is forrred i n t he holder 814. A hologram 
plate 817 on which the aberration correction holographic lens is 
f abr i cat ed is i nst al I ed and secured wi t hi n t he openi ng 820 by scr ews 
t hr ough a f r arre 81 9. 

The serri conduct or laser device attachment piece 812 is secured to the 
holder 814 with the use of screws through elongated slots 813. Therefore, 
the distance between the serri conduct or laser device 807 and the 
aberration correction holographic lens 809 is adjustable by loosening 
t he scr ews. 

Although a hologram wi t h no aberration can be obtained theoretically 
according to the above rret hod, there is a... 
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0( i ) and is scattered i nt o a beam di st r i but i on 28. The beam 
distribution rraxi rrum i s inclined at an angle 6(r) relative to surface 
normal n of diffuser 22 and is equal to angle 0( i ) . 

2. No scattering outside of the specified beam di st r i but i on. No incident 
light would be scattered outside of the specified beam di st r i but i on 

r anges. 

3. Uni f or m beam di st r i but i on. The incident light would be uniforrrly 
scattered within the specified beam di st r i but i on. 

4. No backscatter. If the diffuser transrrits rather than r ef I ect s. . . of 
Lunger shausen et al . 

Kinoform diffusers for achromatic light applications of a type known as 
" surf ace - r el i ef holographic diffusers" ar e corrrrer ci al I y available. 
For exarrpl e, Physical Optics Corporation (Torrance, CA) manufactures a 
ser i es of . . . 

...exposing the photosensitive plate to a rail t i pi i ci t y of uncor related 
I aser speckl e pat t er ns. 

A di sadvant age of surf ace - r el i ef holographic di f f user s i s t hat their 
surface relief height distributions are (within the I i rri t s of known 
photographic recording 
6 

techniques and replication technologies) directly proportional to the 
intensity distributions of the recorded laser speckle patterns. As shown 
... col or spect r urn t hat is vi si bl e on t he wal I s, f I oor , and cei I i ng of the 
r oom 

MjI t i - layer vol urre holograms have been used as a replacement for 
diffraction gratings in an at t errpt to I i rri t the... 

... f r om spect r al dispersion under achromatic i I I urn nat i on. Kinoforrn 
diffusers made in accordance with the invention embody surface relief 
patterns that produce specific beam di st r i but i ons. 

These patterns are errbodi ed in physical ki nof or m di f f users using known 
photographic techniques and replication technologies. The invention 
enables physically realizable specific beam di st r i but i ons other than beam 
di st r i but i ons char act er i zed by. . . 
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A mat hod is shown and described here for producing a core wi t h an exact 

relief -related pattern on its surface, a non- el ect r i cal plated coating 
of a first layer on the surface of the core , and dipping the plated 
core in an el ect r o- bat h pr i or to ox i dat i on of t he non- el ect r i cal pi at i ng 
coating is under t aken. . . 2) , including fine hard cerarric particles of Si C, 
Ti C, Ti N, etc, is f or mad on the surface of the master pattern (1). 

A shel I (3) consi st i ng of ni ckel i s al so f or med. 

The. . . 

... a sped f i c size and i nser t ed in t he concave par t of the maul d ( 4) . 

A pi at ed I aver i s t hus f or rred wi t h a hard and uni f or m surf ace , i n 

whi ch 

the cerarric par t i cl e- shaped material is uniforrrly distributed and 
f aci I i t at es r el ease of t he. . . 

. . . 400 672- A2. 

A technique is shown and described here for producing a mould enabling 
replication of a large nurrber of plastic corrponents. 

The mould displays a hologram or other rri cr ost r uct ur e to be transferred 
t o t he outside of a moulded article or component... 



Prior to this deposition the hologram or other rri cr ost r uct ur e shall be 
f or rred on the surface areas of the model by means of known technology. 

D4) Patent Abstracts of Japan, abstract... 

. . a 

mould (1) and a glass lens (5), the plastic hardening so that a plastic 
layer (4) is for rred on the lens (5), wi t h an intermediately oriented 
car bon f i I m ( 2) . 
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the collage, the construction, the Drawing in Space, welded sculpture, 
the asserrbl age, the photograph, the hologram, i I I urri nat ed 
transparencies (like works of Light Box Art), Light Art, Light and 
Perceptual Art, Shaped. .. I east about 85% Said image support stabilizers 
are made to bond to at least one super i rrposi t i on , e.g., a paint and/ or 
ink. However, image supports made of greater than about... 
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MASTER HOLOGRAM AND M CRCPATTERN REPLI CATI ON IvETHOD 

Background of the Invention 

This invention relates to light sensitive 

materials used to record... 

. . . pr oduci ng r el i ef 

patterns. In particular, this invention relates to 
t he r ecor di ng of a phase r el i ef hoi ogr am i n a dur abl e 
substrate which can be archival I y stored or used as a 
master for replication by el ect rof orrri ng or 
errbossi ng, Thi s i nvent i on al so r el at es to t he 
recording of arrpl i t ude holograms , Ivbre generally, 
the present invention relates to recording of an 
i nf or mat i on- bear i ng r adi at i on f i el d, and. . . 

. . . f eat ur e si ze of bel ow appr oxi mat el y 

one nicron, Ex arrpl es of such applications include 

the recording of holograms , semiconductor 

rri cr ol i t hogr aphy, and corrput er generated holography . 

The general rret hod for producing a phase 

relief hologram of the prior art consists of several 

steps, First, a photosensitive material is exposed 

to... 

...wavelength shift problem but the silver hal i de 
errul si on still introduces scatter noise, Sometimes 
the master hologram is recorded directly onto 
photoresist, This produces a first generation, high 
quality hologram, but is expensive and requires large 
I asers. 

Generally, holograms recorded in materials 
such as silver hal i de/ gel at i n errul si ons, dichromated 
gelatin, or phot opol yrrer are subject the invention to provide 
a surface hologram suitable for direct replication by 
errbossi ng or t he I i ke. 

It is another object of the invention to 

provide an arrpl i t ude hologram free of Bragg effects. 

It is another object of the invention to 
provide a surface having a relatively high 
sensitivity over a broad band for f or rri ng a 
rri cr oscopi c pat t er n. 
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A hologram structure for use in a holographic center high mounted 
stoplight system for a vehi cl e. The hologram st r uct ur e i ncl udes f i r st and 
second hologram layers I arri nar I y secured to each other, each having a 
plurality of holographic lenses f or rred t her ei n, each holographic lens 
being configured to diffract light into a pr edet er rri ned solid angular 
r egi on. 

Lenses; Diffraction; Hughes 
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ABSTRACT: 

A hologram for security markings is provided by a laser t r ansrri ssi on 
hologram (1-4) formed as a surface relief pattern and a coating of a 
thin rret al I i c layer (5) on the surface relief pattern whereby the 
hologram is capable of reflecting light from a laser (10). The rret al I i c 
layer is, preferably, about 500 angstroms thick and the hologram may be 
mounted on a substrate (7) of an it em required to bear the security 
mar ki ng def i ned by t he hoi ogr am . I n a f eat ur e of t he i nvent i on an 
apparatus is provided for reading light reflected from the hologram 
corrpr i si ng a I aser (10) f or proj ect i ng a beam ( 9) ont o t he hoi ogram t o be 
read and a detector (31) and associated logic devices for recognizing a 
real image of the hologram. The apparatus has the advantage that the 
laser (10) and detector (31) are both located on the same side of the 
hoi ogram t o be read. 

DESCRIPTORS: Holography ; Holograms ; Lasers; Security ; Light (visible 
radiation); Detectors; Images; Beams (radiation); Inventions; Thin films; 
Bears; Coating; Product life cycle 
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ABSTRACT: 

A holographic effect is generated on a holographic security device 
by diffraction of light by a surface relief pattern on a film Wien 
i I I urri nat ed, a moire pattern is generated from a pair of overlapping, 
regular arrays of lines or dots. Each array has a I i ne of syrrrretry. The 
I i nes of symret r y ar e al i gned. The devi ce ex hi bi t s an or der ed var i at i on in 
t he f or m of observed rroi r e pat t er ns in a di r ect i on par al I el wi t h t he 
al i gnrrent di r ect i on of t he I i nes of syrrrret ry and a col or var i at i on but 
subst ant i al I y no f or m var i at i on t r ans verse to al i gnrrent di r ect i on. 
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ABSTRACT: 

Apparatus corrprising a decal disposed on an interior surface of a 
wi ndow and a I i ght source f or proj ect i ng I i ght ont o t he to di spl ay an i mage 
outside of the vehicle. The decal corrprises a protective layer having a 
hologram layer disposed thereon that is designed to transmit a 
hoi ogr aphi c i mage i n a pr edet er rri ned vi ewi ng di r ect ion. An opaque and 
clear mask layer into which an icon is incorporated may be secured to 
the hologram layer to provide a two-dimensional image. The hologram 
layer is illumnated by sunlight, skylight, or a light source and projects 
an image to a viewer at a predefined direction. During the day, the icon is 
viewable because light transmits through the clear portions of the mask 
layer is clear, and is blocked by opaque portions of the mask layer that 
define the icon. At night, the decal is i I I urri nat ed by light from a light 
source 18, or an exterior or arrbi ent light source to produce an image 
viewable by the observer. The decal may be designed to direct diffracted 
light to specific areas where viewability is desired, thereby creating 



images that are brighter to observers than may normally be achieved. 
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ABSTRACT: 

A serri-tr anspar ent hoi ogr aphi c transfer foil filmfor appl i cat i on to a 
substrate such as a security device. The film is corrprised of a 
thermally stable carrier for supporting rrul t i pi e layers of thermoplastic 
or therrroset coatings, wherein a heat sensitive release layer is applied 
to the carrier to enable separation of the carrier fromthe rail t i pi e 
layers of coatings under appropr i at e ci rcumst ances. A wear - r esi st ant 
transparent top coat is applied over the release layer to act as an outer 
surface for the holographic film the top coat may be treated or cured 
so as to increase its tenacity. An errbossabl e coat i ng is applied over the 
top coat, and is adapted to retain the irrpression of a hoi ogr aphi cal I y 
errbossed i rrage. A serri - 1 r anspar ent reflective layer of zi nc sul f i de i s 
applied over the errbossabl e coating for reflecting the hoi ogr aphi cal I y 
errbossed i rrage whi I e at the sarre t i me enabl i ng i ndi ci a f ound on a 
substrate or docurrent t o whi ch t he f i I m wi I I be applied to be viewed. A 
sur f ace r el i ef pat t er n i s i rrpr essed wi t hi n t he r ef I ect i ve I ayer and 
the errbossabl e coating to form the hoi ogr aphi cal I y errbossed image or 
di f f r act i on pat t er n. An adhesi ve coat i ng and t i e coat ar e appl i ed over t he 
other coat i ngs f or adher i ng t he serri - 1 r anspar ent holographic filmtothe 
subst rat e . 
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Holography ; Holograms ; Security ; Protective coatings; \Aear 
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Thermosetting resins; Heat sensitive; Tensile strength; Prints; Adhesi ves 
; Thermal stability; Zinc sulfides 
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ABSTRACT: 

A security docurrent such as a bank note, identity card or the like, 
includes at least one mil t i I ayer security el errent made of at least two 
layers of reaction lacquer or adhesive between which diffraction 
structures, in particular holographic structures, exist in the formof a 
r el i ef . A r ef I ect i ve I ayer i s addi t i onal I y di sposed bet ween t he I ayer s 
of lacquer. The reaction lacquer of adhesive i s t he type curable or 
cross- 1 i nkabl e under physical (e.g. radiation) and/ or cherri cal activation. 

DESCRI PTORS: Lacquers; Security ; Adhesi ves; Ivul t i I ayer s; Identity cards 
; Diffraction; Activation; Banks; Crossl i nki ng 
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ABSTRACT: 

Security devices which are difficult to reproduce include a grid screen 
met al I i zat i on pattern. The grid screen rret al I i zat i on pattern may be laid 
down over a hologram or diffraction grating f or rred as a surface relief 

pat tern on a subst r at e , t o f or m a vi sual I y i dent i f i abl e, 
serri - 1 r anspar ent security device. Additionally, the metallization pattern 
may include resonant structures in which information about the security 
device is encoded. In sorre errbodi rrent s of these security devices, the 
rret al I i zat i on pattern is disposed in accurate registration with the 
underlying hologram or diffraction grating. These security devices are 
made by rret hods which include printing an oil pattern on the substrate . 
Ar eas on whi ch oi I is deposi t ed do not r ecei ve rret al dur i ng a rret al I i zat i on 
step. Since these rret hods do not use caustics, rret al I i zat i on patterns 
i ncl udi ng f eat ures whi ch woul d ot herwi se t rap and hol d caust i cs are 
possi bl e. 
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The invention is directed to an i nf or mat i on- r ecor ded rredi um wi t h easily 
selectable and identifiable items of information, which is virtually 
protected against forgery and has enhanced security against sorre 
i rrproper use, and a rret hod for reading such a rredi um This 
i nf or mat i on- r ecor ded rredi um 1 i ncl udes a subst r at e 2 and a I ayer 3 wi t h 
information recorded thereon by the printing of infrared absorbing ink, 
said layer 3 being provided on the surface of the layer 2. The 
printed layer 3 is provided thereon wi t h a relief hoi ogr am - r ecor ded 
layer 7 through an adhesive layer 4, said hoi ogr am - r ecor ded layer 7 
bei ng bui I t up of a r ef I ect i ng I aver 5 t r anspar ent t o t he i nf r ar ed r egi on 
and a relief hoi ogr am - f or rred layer 6 provided on the surface of the 
reflecting layer 5. For reading, the hoi ogr am - r ecor ded layer 7 is 
r econst r uct ed by vi si bl e I i ght , whi I e t he pr i nt ed I ayer i s r econst r uct ed 
by infrared light, and the rredi um 1 is identified on the basis of the thus 
reconstructed information. 
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A t arrper - evi dent I abel i ncl udes t wo par t s t hat are separ at ed f r om each 
other when an article to which they are attached is opened. The two parts 
have matching surface relief patterns secured to each other at an 
interface, and the indexes of refraction of the parts are substantially 
equal such that the patterns have no optical effect when attached to each 
other. Wien the two parts are separated, however, the patterns generate an 
image drawing attention to their separation. The patterns are preferably 
hoi ographi c . 
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ABSTRACT: 

A document, for exarrpl e a bank note, a check, a credit card , an 
identification document or a ticket, bears an optical safety mark in the 
f or m of a light -reflecting and light - diffracting and/ or refracting 
layer , for exarrpl e a hologram, an interference layer , a 
( corrput er - gener at ed) refracting structure, located on at least parts of the 
document . The optical safety mark is arranged in a sandwich structure which 
is fixed to the document by means of an adhesive layer and if required 
has one or several transparent layers arranged i n t he sandwich structure. 
The adhesive layer and/ or transparent layer i n t he sandwich structure 
is doped wi t h at least one luminescent substance. 
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